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CELANESE CORPORATION OF AMERICA 
AKA: HOECHST CELANESE 
ST. CHARLES STREET 

CITY OF NEWARK, ESSEX COUNTY, NEW JERSEY 

GENERAL INFORMATION AND SITE HISTORY 
The St. Charles Street portion of the Celanese Corporation was a 
manufacturer of t r i c r e s y l phosphate, a component of p l a s t i c i z e r s , hydraulic 
o i l s and a lead scavenger i n gasoline. Other portions of the St. Charles 
Street f a c i l i t y were designated as an Acetate Celluloid Plant and Scrap 
Plant. The 11.41-acre s i t e , l i s t e d as Block 2052, Lot 1 (formerly Lots 1, 
12, 16, 29, 24} i s situated i n an urban/industrial area, with the New 
Jersey Turnpike 1,500 feet to the east and Newark Airp o r t 1.0 mile to the ' 
south. The Tidewater Baling Co. and Grammer, Dempsey and Hudson Steel Co., 
mark the northern s i t e boundary, with St. Charles Street to the east and 
Berl i n Street (now referred to as Rome Street) to the south. A va r i e t y of 
i n d u s t r i a l and commercial businesses, schools, churches and r e s i d e n t i a l 
dwellings are situated w i t h i n a 0.5-mile radius of the s i t e . 

The St. Charles Street f a c i l i t y was once part of a large i n d u s t r i a l 
complex owned and operated by the Celluloid Co., which encompassed 
approximately three c i t y blocks. The Celluloid Co. operated from 1873 to 
the 1930s as one of the f i r s t successful plastics industries i n the United 
States and i s credited with the discovery of the f i r s t synthetic p l a s t i c . 
The Celanese Corp. merged with Celluloid on March 17, 1941 and operated 
from plants along Ferry Street and St. Charles Street u n t i l 1956. The 
southeast portion of the St. Charles Street operation was referred to as 
the Lindol Plant, which manufactured l i n d o l , the trade name for t r i c r e s y l 
phosphate. Although some of the o r i g i n a l buildings along Ferry Street 
remain i n truncated form, the Lindol, Acetate and Scrap Plants were 
demolished by 1959. Among the e n t i t i e s appearing i n the chain of t i t l e 
a f t e r 1959 for one or more of the f i v e l o t s are Rome-Charles Corporation; 
Enterprise Judy, Inc.; Tolan Machinery Co., Inc.; Adco Chemical Company; 
Thibant and Walker Co., Inc.; VGR Corp.; Charter Bulk Service Inc.; and 
Cook and Dunn Paint Corporation. Portions of the property were purchased 
by the City of Newark over a period of years during the 1960s to develop 
the Ironbound Recreation Center, which consists of a skating r i n k , stadium, 
playing f i e l d s and a planned indoor swimming pool. Construction of the 
f a c i l i t y began i n 1968 and continues to the present. 

There are approximately 450,000 residents w i t h i n a 4-mile radius of the 
f a c i l i t y , with the nearest residence situated 100 feet to the southwest. 

SITE OPERATIONS OF CONCERN 
The o r i g i n a l Celluloid Co. manufactured over 1,000 synthetic p l a s t i c 
products, such as harness buckles, combs and shaving brush handles. 
Ingredients were mixed into p l i a b l e form, worked into hot r o l l s , pressed 
into blocks and made into sheets. Information pertaining to raw material 
type and storage, and hazardous waste generation and disposal could not be 
obtained f o r t h i s period of operation. 
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The l i n d o l portion of the f a c i l i t y owned and operated by the Celanese Corp. 
manufactured t r i c r e s y l phosphates used as flame retardant p l a s t i c i z e r s and 
f i r e resistant f l u i d s . The manufacturing process involved the 
condensation, p u r i f i c a t i o n , decolorization and f i l t r a t i o n of raw materials. 
The conditions required for the condensation step included temperatures 
ranging from 150 to 300 degrees Centigrade. The reaction mixture was 
passed through a series of reactors at successively higher temperatures. 
The mixture was transferred from the l a s t reactor through a heat exchanger 
and condenser p r i o r to the p u r i f i c a t i o n process. The preliminary 
p u r i f i c a t i o n process involved washing the crude reaction product with a 
di l u t e caustic solution. Final p u r i f i c a t i o n involved a water wash 
treatment with a d i l u t e permanganate solution, dehydration by heating under 
reduced pressure, bleaching with activated carbon and f i n a l f i l t r a t i o n . 

Raw materials used i n the production of l i n d o l products were cresol, 
phosphoric oxychloride, oxalic acid, phosphorus pentachloride, phosphoric 
acid, potassium permanganate, phenols, phosphate esters, s u l f u r i c acid, 
d i l u t e caustic soda and magnesium chloride. Approximately 120,000 pounds 
of raw materials were used on a weekly basis. The materials were stored i n 
v e r t i c a l , rubber-lined, aboveground storage tanks. The capacity and l e v e l 
of secondary containment are not known. Raw materials may also have been 
received i n 55-gallon drums. Although the storage and handling of drums on 
si t e i s unclear, a e r i a l photograph in t e r p r e t a t i o n indicates haphazard 
handling practices throughout the site'^s operational his t o r y . 

Waste streams generated from production practices included hydrochloric 
acid, s t i l l residues and a var i e t y of end cuts. The disposal methods and 
handling of these wastes remains unclear. 

Aerial photograph i n t e r p r e t a t i o n dating from 1940 to 1989 indicates 
s i g n i f i c a n t features of concern, including concentrations of drums, 
possible f i l l areas, stains, standing l i q u i d s , mounded material and a 
poten t i a l 20-foot by 20-foot l a n d f i l l , where the northern section of the 
grandstand now s i t s . 

A l l of the o r i g i n a l standing structures no longer exist. The s i t e i s 
currently a p a r t i a l l y inactive recreational center owned and operated by 
the City of Newark. The center consists of baseball, soccer and f o o t b a l l 
f i e l d s and a skating rin k . Construction of a planned 0.4 acre indoor 
swimming pool began i n August 1987 and was stopped when strong phenol odors 
were detected by workers. As a res u l t , a multiphase investigation was 
i n i t i a t e d to determine the p o t e n t i a l sources of contaminants; The ongoing 
investigation, involving both state and c i t y agencies, c a l l s for the 
i n s t a l l a t i o n of monitoring wells, sampling of s o i l and groundwater, and the 
search fo r p o t e n t i a l l y responsible parties. Use of the center i s currently 
r e s t r i c t e d to the baseball f i e l d . 

GROUNDWATER ROUTE 
This section of Newark i s underlain by Pleistocene age, s t r a t i f i e d g l a c i a l 
d r i f t which' includes f l u v i a l and lacustrine deposits. The f l u v i a l g l a c i a l 
deposits are generally s t r a t i f i e d sand and gravel; the g l a c i a l lacustrine 
deposits are usually bedded or laminated s i l t and clay. The unconsolidated 
deposits are underlain by the Triassic age Brunswick Formation which 
generally consists of reddish-brown sandstone and shale. The depth to 
bedrock below the s i t e i s reportedly 20 feet, although the depth can vary 
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from 52 to 110 feet below the ground surface w i t h i n a 0.25 mile radius. 
Subsurface deposits consist of f i l l to a depth of 4 to 8 feet below grade 
with the thickest section along the northwest corner of the s i t e . A 
medium- to fine-grained sand with gravel underlies the f i l l material. 

Groundwater i s encountered at a depth of 8 to 10 feet below grade with 
groundwater flow toward the southeast. The depth to the primary aquifer i s 
approximately 95 to 135 feet below ground surface. Saltwater i n t r u s i o n has 
made the water unsuitable for drinking or i r r i g a t i o n . There are no known 
sole source aquifers or domestic potable wells i n use w i t h i n a 4-mile 
radius of the s i t e . 

Six groundwater monitoring wells ranging i n depth from 17 to 20 feet were 
i n s t a l l e d between September 14 and 17, 1987 by Environmental D r i l l i n g of 
Mount Arlington, New Jersey. The wells are concentrated along the 
southeast corner of the s i t e where the indoor swimming pool was being 
constructed. The six monitoring wells (MW-1 through MW-6) were sampled on 
September 28, 1987 by Geraghty and M i l l e r , Inc., of Jersey City, an 
environmental consulting f i r m retained by the City of Newark. Samples were 
analyzed by Analytikem of Cherry H i l l , New Jersey f o r v o l a t i l e and 
semivolatile organic compounds, p r i o r i t y pollutant metals and phenols. 
V o l a t i l e organic compounds (VOC) were detected i n MW-2, MW-4 and MW-6. The 
highest t o t a l VOC concentration was 269 parts per b i l l i o n (ppb) with 180 
ppb of xylene. Semivolatile organic compounds were found i n substantial 
concentrations i n MW-6 with phenols ranging from 24,000 ppb to 120,000 ppb. 
In MW-1 and MW-2 and MW-4, 2-methyl phenol, 4-methyl phenol and 
2,4-dimethyl phenol were detected In concentrations ranging from 133 to 
5,032 ppb. T r i c r e s y l phosphate was detected at a concentration of 2,200 
ppb i n MW-4 and low concentrations in,MW-1, MW-2 and MW-3. 

Four additional monitoring wells (MW-7 through MW-10), ranging i n depth 
from 17.5 to 19.5 feet below ground surface, were i n s t a l l e d between A p r i l 
21 and 25, 1988. Samples were collected on May 9, 1988 by Geraghty and 
M i l l e r and analyzed f o r the parameters on the USEPA p r i o r i t y pollutants 
l i s t and t o t a l t r i c r e s y l phosphates (TCP). A summary of the sampling 
results for MW-7 through MW-10 can be found i n the Attachment C51 and C52, 
however, phenols and phenolic compounds were detected i n s i g n i f i c a n t 
concentrations. 

MW-11 and MW-12 were i n s t a l l e d in,May 1988 to depths of 18 and 34 feet, 
respectively. Samples collected on October 6, 1988, revealed 2,4-dimethyl 
phenol and t r i c r e s y l phosphate at respective concentrations of 36,300 ppb 
i n MW-11 and 620 ppb i n MW-12. A dense nonaqueous phase l i q u i d was 
i d e n t i f i e d i n MW-11. The'liquid contained 53,000 ppb TCP and lower 1 

concentrations of 2-methyl phenol, 4-methyl phenol,-2,4-dimethyl phenol, 
phosphoric and phenol esters, o r t h o - t r i c r e s y l phosphate, meta-tricresyl 
phosphate and par a - t r i c r e s y l phosphate. 

Suspected contributors to the groundwater contamination include the former 
industries that occupied the s i t e , the Tidewater Baling Co. to the 
northeast, a r a i l r o a d to the north and a steel plant to the northeast. 

The New Jersey Atlas Geologic Overlay l i s t s 1 public supply w e l l , 40 
i n d u s t r i a l wells and 16 unsuccessful rock wells w i t h i n a 4-mile radius of 
the s i t e . The public well located 1.5 miles to the southwest i s owned by 
the New York Port Authority. The we l l , which was d r i l l e d i n 1968 int o the 
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Triassic age Brunswick Formation to a depth of 370 feet, i s no longer i n 
use. 

SURFACE WATER ROUTE 
The f a c i l i t y i s situated w i t h i n the Arthur K i l l Drainage Basin which flows 
predominantly toward the southeast. Bodies of water situated w i t h i n the 
drainage route 2 miles to the south are Dead Creek and Bound Creek, both of 
which empty into Newark Bay, a major shipping and receiving s t a t i o n f o r 
i n d u s t r i a l commerce. Site topography i s generally f l a t . 

Tidal wetlands are situated approximately 2.0 miles to the southwest of the 
s i t e . • . 

The spread of contaminants on s i t e v i a surface water drainage routes i s 
unli k e l y as the areas of contamiantion are subsurface and below grade. 

AIR ROUTE 
There were no records of releases or a i r permits at the respective state 
and local government agencies retaining s i t e f i l e s . 

Strong phenolic odors have been reported from an open hole excavated during 
pool construction, monitoring wells on s i t e and i n the basements of some 
nearby homes along St. Charles Street. I t is not known whether the 
resident's complaints are a t t r i b u t e d to conditions on s i t e . 

SOIL 
S u r f i c i a l s o i l on the playing f i e l d s was imported from an unspecified 
location. The a r t i f i c i a l f i l l material extends to a depth of 8 feet below 
grade with the thickest section along the northwest portion of the s i t e . A 
fine-grained sand with gravel underlies the f i l l material. 

Six s o i l borings (S-l through S-6) were d r i l l e d between September 16 and 
17, 1987 by Environmental D r i l l i n g . Boriings were d r i l l e d along the 
southeast corner of the s i t e to a depth of 6 feet, except f o r S-2, which 
was d r i l l e d to a depth of 14 feet. One sample was collected from each 
boring with the exception of S-2 where two, samples were collected, one from 
the unsaturated zone and the other from the saturated zone. Samples were 
analyzed f o r v o l a t i l e organic compounds, semivolatile organic compounds, 
p r i o r i t y pollutant metals, cyanide and t o t a l phenolics. The d i s t r i b u t i o n 
of detected contaminants are presented i n Attachments A16, A17 and A18. 

S-5 displayed the highest concentration of t o t a l VOCs at 240,000 ppb. A l l 
of the samples displayed high concentrations of semivolatile organics such 
as t r i c r e s y l phosphate, phenol, 2-methyl phenol, 4-methyl phenol and 
2,4-dimethyl phenol. Heavy metals detected i n a l l of the unsaturated 
samples were arsenic, chromium, copper, lead, nickel and zinc. One PCB 
compound (Aroclor-1260) was detected i n S-2 at a concentration of 150 ppb. 

Proposed e f f o r t s to remediate t h i s portion of the s i t e c a l l f o r the 
excavation of an estimated 1,000 to 2,500 cubic yards of s o i l and 
b a c k f i l l i n g with clean s o i l . 

A t o t a l of 64 s o i l samples were collected on A p r i l 11 and 12, 1988 by the 
NJDEP, Division of Hazardous Site Mitigation, Bureau of Environmental 



Evaluation and Risk Assessment. The samples, collected at depths ranging 
from 0 to 6 inches and 6 to 15 inches, were collected from the f o o t b a l l , 
baseball and soccer f i e l d s . The samples were analyzed f o r PCBs by 
Analytikem of Cherry H i l l , New Jersey. 

The sample results indicated PCB contamination as high as 120 ppm at depths 
of 6 to 15 inches on the f o o t b a l l f i e l d , with lower concentrations (2 ppm) 
found at depths of 0 to 6 inches. Samples collected from the baseball and 
soccer f i e l d s indicate minimal levels of below 1 ppm. Remedial plans f o r 
the playing f i e l d s c a l l f o r a cover of clean f i l l material to be placed 
over the areas of concern. 

Prior to recognition that the s o i l on s i t e might be contaminated, 
approximately 150 cubic yards of excavated s o i l was transported to the ABC 
Baling Co. i n Hoboken, New Jersey f o r use as f i l l material. The f i l l has 
since been c l a s s i f i e d as ID 27, dry i n d u s t r i a l waste, and disposed of at 
the Wayne Disposal L a n d f i l l i n Michigan. 

DIRECT CONTACT 
Although the entire s i t e i s enclosed by a wire-mesh fence, a number of 
access points exist and evidence of trespassers and vandals i s evident. 
Use of the baseball f i e l d , recently granted by the City of Newark, may also 
present a health r i s k to the players and fans attending the games. 

An estimated f i f t y 55-gallon drums are currently stored on the south end of 
the f o o t b a l l f i e l d . The drums, which are i n poor condition and i n some 
cases lacking l i d s , contain contaminated s o i l excavated from the pool area. 
These drums are situated i n an open area that can be easily reached from 
any of the numerous access points along the perimeter of the fence. 

FIRE AND EXPLOSION 
The po t e n t i a l for a f i r e or explosion to occur due to s i t e characteristics 
is n e gligible as there are no combustible materials used or stored on s i t e 
and s i t e a c t i v i t y i s r e s t r i c t e d to recreation. 

ADDITIONAL CONSIDERATIONS 
As the s i t e i s situated i n an urban/industrial area, species of f l o r a and 
fauna l i k e l y to be affected by s i t e conditions i s l i m i t e d . 

Adjacent properties, p r i n c i p a l l y the Tidewater Baling Co., may pose more of 
a di r e c t threat of contamination as evidence of s p i l l s and severe s o i l 
disturbance ( o i l y discoloration) was observed on A p r i l 29, 1991 by NJDEP 
personnel during an on-site walk through. 

ENFORCEMENT ACTIONS 
An Administrative Consent Order was negotiated between the City of Newark 
and the NJDEP, Division of Hazardous Waste Management (DHWM), Bureau of 
State Case Management, between September and December 1989, and executed i n 
February 1990. The order requires the City of Newark and Hoechst Celanese 
Corporation to determine the nature and extent of the problem presented by 
the discharge of pollutants at the s i t e and to develop a remedial 
investigation and f e a s i b i l i t y study of remedial action alternatives f o r the 
s i t e . 
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PRIORITY DESIGNATION 
Previous sampling episodes have confirmed the presence of contaminants i n 
both ground water and s o i l . Area ground water i s not u t i l i z e d and 
therefore does hot pose a threat to human health. Contaminated s o i l , 
however, poses a threat as access onto contaminated portions of the s i t e 
can be easily gained through openings i n the fence. The s i t e i s assigned a 
high p r i o r t y based on the levels of contamination, area population and s i t e 
access. 

RECOMMENDATIONS 
Previous sampling episodes indicate s i g n i f i c a n t contamination of both s o i l 
and groundwater. Although the extent and consistency of contaminants i s 
cle a r l y established f o r the southeast corner of the s i t e , additional 
sampling i s recommended to further delineate the p o t e n t i a l presence and 
threat of contamination of the playing f i e l d s . 

Submitted by: 

A 
David Triggs 
Hazardous Site M i t i g a t i o n Specialist I I I 
Bureau of Planning and Assessment 
June 6, 1991 
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[ BLOCK #26-12 8/76 
i 
i ; 

A. Elizabeth, Orange 

B. Arthur K i l l - E l i z a b e t h , Rahway; Hackensack-Hackensack; Passaic-Lower Passaic 

C. 2. Map No. Location Period of Record 
63 Second!River at Brighton Ave.,East Orange 7/23/38 
64 Second!River at Bloomfield Ave., Bloomfield 7/23/38 
65 Second River at B e l l e v i l l e 1937-1961 
66 Second;River at Newark Pipe, B e l l e v i l l e 7/23/33 
67 Elizabeth River at Irvington 1931-1938 

3. 262 • Passaic River at Harrison 1967-1971 

Water Quality Standards: (explained i n Atlas Sheet description) 
FW3, TW2 except!where c l a s s i f i e d TW3 

i 
D. Brunswick Formation (Trb), Basalt Flows (Trbs) 

j 
E. 1. PhysiographicjProvince: Piedmont 

Subdivision: Triassic Lowlands 
Major Topographic Features: Red Sandstone Plain, Watchung Ridges 
Elevations (ft.above sea l e v e l ) : ridges 650, valleys 0 
Relief ( f t . ) : 650 

I. 2. a. Normal Year: 45" 
Dry Year: 37" ' 
Wet Year: 55" 

b. January: 3l°F 
July: 74°F 

c. 243 days. |Last k i l l i n g f r o s t : 4/15; f i r s t k i l l i n g f r o s t : 10/20 
! 

F. Bergen County: 
Riverside County Park and Hackensack River Area 

Essex County: j 
Eagle Rock Reservation 
Branch Brook Park 

H. Montclair Railroad Terminal, Montclair 
I s r a e l Crane House, Montclair 
Sydenham House, Newark 
Kruegar Mansion, Newark 
Penn Station, Newark 
F i r s t Baptist Peddle Memorial Church, Newark 
Saint James A.M.E., Newark 
Saint Stephan's Church, Newark 
Saint James's Church, Newark 

I * 

Saint Mary's Church, Newark 
Saint Barnabas, Newark 
Saint Columba's Church, Newark 
Saint John's Church, Newark 
Saint Patricks Procathedral, Newark 
Queen of Angels Church, Newark 



H. (contd.) 
Cathedral Evangelica Reformada, Newark 
New Point Baptist.Church, Newark 
South Park Presbyterian Church, Newark 
Pan American CM.A. Church, Newark 
First United Methodist Church, Newark 
House of Prayer Episcopal Church and Rectory, Newark 
Grace Church, Newark 
North Reformed Church, Newark 
The Old First Presbyterian Church, Newark 
Trinity Episcopal Church, Newark 

I . Water Well Records 
Screen 
Setting 

Year or Depth Total g/m 
Location Owner D r i l l e d of Casing Depth Yield 
.26-12-157 Hahne & Co. 505 240 
26-12-164 Quadrel,; Michael 1955 18 151 75 
26-12-194 Town of Montclair 1966 21/41 300 950 
26-12-194 Montclair Water Bureau 1966 16/36 300 470 
26-12-218 Glen Ridge Country Club 1967 40 300 200 
26-12-222 Bloomfield Savings Bank 1956 145 100 
26-12-313 Hoffman-LaRoche 902 128 
26-12-327 Food Fair Stores, Inc. 209 70 
26-12-334 Kingsland's Paper M i l l s 400 125 
26-12-335 Wiggins Plastics, Inc. 1963 24'-3/12M 378 180 
26-12-338 Federal Telecommunications Lab 1958 39'6M 500 114 
26-12-386 Liquid Carbonic Corp. 518 . 100 
26-12-389 National Yeast Corp. 512 126 
26-12-394 Federal Leather Co. 802 60 
26-12-417 Schering Corp. 478 127 
26-12-423 Kidde W.'; & Co. 400 400 
26-12-448 Orange Dairy Co. 250 75 
26-12-449 City of Orange 1970 61' 5" 500 524 
26-12-478 1971 56 506 500 
26-12-486 Colonial L i f e Ins. Co. 357 323 
26-12-513 Leonora Corp. 1957 33 200 70 
26-12-526 Eastern Tool & Mfg.Co. 550 126 
26-12-537 National Grain & Yeast Corp. 457 125 
26-12-545 MGM Records (Div.of Loews) 1959 23 211 . 115 
26-12-545 , i i 1960 36 579 120 
26-12-547 400 275 
26-12-557 Warner Mfg. Co. 395 220 
26-12-566 Tiffany & Co. 800 50 
26-12-577 Bloomfield Moulding Co. 1968 18 350 200 
26-12-622 Mansol Ceramics Co. 250 100 
26-12-644 D r o l l Molding Co., Inc. 1962 50 300 80 

A 26-12-655 Summit Chemical Prod.Corp. . 414 150 
A. 26-12-657 Crowhurst, A.J. & Sons 83 325 
A 26-12-675 Aluminum Finishing Co.a 150 100 
A 26-12-682 North Newark Ice Co. — — ....:_. - :.- 250 ... 123 
A 26=sl2-69-5-̂ V-.-H.—Swenson-Co.- 1962 49 •-- 40 17-0 



26-12 
• T " ~ 8/76 

i 

i 
26-12-723 Mountain Ice Co. 634 300 Trb 
26-12-729 Vinton Apartments Inc. 1955 52 255 160 t i 

26-12-747 Columbia} Theaters, Inc. 1953 26 312 140 t i 

26-12-751 Woolworth & Co. 1965 76,10" 300 80 i i 

26-12-758 Food Fair Stores 1956 73 214 180 i t 

A 26-12-783 Pabst Brewing Co. . ,535 300 I I . 

A 26-12-812 Ward Baking Co. 200 . I l l I I 

A 26-12-822--Crabb, W... &. Co. - 600 300 i t 

A26-12-827- •Trent Hajt Corp.. =200 150 I I 

A '26-12-̂ 839 Reid Ice Cream Co. 600 100 i t 

A 26=12=84.6̂ . Fagin Brothers Coal Yard .150 -100- i t 

A 26-12-864 Barton Rjealty Co., Inc. 1965 385 100 i t 

A 26-12-869 Alderney Dairy Co. 450 113 i t 

ffl 26=12r--893--Ballantihe & Son Ale . 1200 0 i t 

A 26-12-896 Mutual Benefit Life. Ins .-Co. 1965 44'8" . . 312 219 i t 

A;26-12-898 Prudential -Li-fe—Ins— Co.:- - . 1225 15.- i t 

A 26-12-918 Abbey Record Co.. -1962 — 24 - - 697 135 M 

A 26-12-921 Two Guys! from Harrison ; 1959 99 .405 .̂628 11 

—_» 
A 26-12-933 DuPont !.. - ..... 202 148 I t 

ffi -26-12-942 N.J. Rolling Mills .. _' 1963 99 400. 20-- I I 

^ ,26-12-944 Harrison Supply Co. - -1966 - • - 88 ;-- 174 - 50— I t 
— j 

26-12-948 Mountain Ice &'Fuel Co. 350 122 I I 

A 26-12-957 Doelger Brewery — • - - - - 400 • • 175 I I _ 

A 26-12-966 Verzelanp, - N. - 1959 - - -146 235 150 I t 

A 26-12-976 Driver-Harris Co. ;• 1946 241- 337 600 -Q 
26-12-994 Acme Refining Co. 1960 144 500 150 Trb 

ffl 2.6-12r 9.9.6.. Lister Brothers 1200 0 i t 

A 26-12-998 . Stanley jEools 637 125 t i 

J. Geodetic Control Survey monuments described 
Index Maps 21,26; adjacent Index Maps 20,25 



26-13 

BLOCK #26-13 8/76 

A. Jersey City, Orange, Weehawken 

B. Hudson-Hudson; Hackensack-Hackensack; Passaic-Lower Passaic 

C. 3. Map No. Location Period of Record 

242 Berry's Creek at Moonachie,Moonachie Ave. 1964-
263 Hackensack River at Harrison, B e l l e v i l l e Tpk. 1967-

Water Quality Standards: (explained i n Atlas Sheet description) 
TW2 except where c l a s s i f i e d TW3 

D. Brunswick Formation (Trb), Stockton Formation (Trs), Diabase (Trdb), 
Manhattan Schist (Oms) 

E. 1. Physiographic Province: Piedmont 
Subdivision: Triassic Lowlands ' . . 
Major Topographic Features: Red Sandstone Plain, Palisades Ridge, 

Hackensack ̂ Meadows 
Elevations (ft.above sea l e v e l ) : ridges 250, valleys 0 
Relief ( f t . ) : 250 

2. a. Normal Year: 43" . 
Dry Year: ] 36" 
Wet Year: 53" 

b. January: 32°F , 
July: ; 74°F 

c. 245 days. Last k i l l i n g f r o s t : 4/10; f i r s t k i l l i n g f r o s t : 10/20 

.F. Bergen County: ! 
Riverside County Park and Hackensack River Area 

I . Water Well Records 
Screen 
Setting 

Year or Depth Total g/m 
Location : Owner D r i l l e d of Casing Depth Yield Formation 
26-13-157 Pennick, S.B. Co. 1966 42 . 352 180/200 Trb 
26-13-177 Breyer Ice Cream Co. 702 200 II 

26-13-195 Omni Chemical Corp. 1968 39 300 157 I I 

26-13-195 Sika Chemical Corp. 1966 25 302 220 I I 

26-13-214 Trubeck Laboratories 1956 191 201 105 Q 
26-13-215 Beckton & Dickinson 1966 118 363 251 Trb 
26-13-216 Marijon Piece Dye Co. i 1965 45 285 135 II 

26-13-226 Hackensack Water Co. 1954 92'11" 103 No test Q 
26-13-234 U.S. P r i n t i n g Ink Co. 1965 70 220 60 Trb 
26-13-268 Top Notch Plating Co. 1965 21 . 300 190 i t 

26-13-298 Alpha Refining Co. .. 400 115 I I 

26-13-415 Minit-Man Auto Car Wash 1957 j 39 180 90 IT 

A 26-13-447. Food Fair Stores, Inc.. - 1956 / 30 . 320 82 I I 

A'26Hb3-499^ RP-fa#fsToo-l*-&--Mfg.-eo -=3=^x196-3-= 66^5r-— 7 4 0 - 145 I I 



26-13 
8/76 

K 
26-13-598 Erie Railroad 184 200 Trs 
26-13-598 i t 182 4 Trb 
26-13-615 Keystone! Metal Finishers 1968 20 200 312 I I 

26-13-642 ! " ' 1950 18 200 76 i t •• ; 

26-13-655/6 " I960 21 150 150 Trs 
26-13-668 Kiesewetjter 380 0 Trdb-Trs 
26-13-695 North Bergen Realty Co. • 72 90 Q 

A 26-13-7-7-5--Fairmount—Chemical-Co. 1965 .. -114 -,-_ .300 300 - Trb . 
A26-13-775 United Shellac-Co. •- — ... . 475- 200- — i t _ 

26-13-921 Miller &' Co. 135 925 Q 
26-13-924 DeAngelis Packing Co. 1948 . 45 0 i t 

26-13-983 Mehl, John & Co. 1913 1020 150 Trdb 
26-13-983 I I ! 1923 1050 40 i i 

26-13-984 Mountain^ Ice Co. 950 0 Trdb-P6 
26-13-987 Steel Laundry Co. 1028 130 i i i t 

26-13-994 General Refrigerator 1350 .0 Trs-PG 
26-13-995 Columbia Amusement Park 200 100 Trs , 

J. Geodetic Control! Survey monuments described 
Index Maps 21,2£>; adjacent Index Map 16 



26-22 

BLOCK #26-22 8 / 7 6 

A. Elizabeth 

3. Arthur K i l l - E l i z a b e t h , Elizabeth Channel, Morses Creek; Passaic-Lower Passaic 

C 1. Newark WSO AP - Detailed meteorologic data 

2. Map No. Location T, . . ' ' 

67 Elizabeth River at Irvington " ^ 1 ° 1

f

q S
C ° r d 

68 Elizabeth River at Nye Ave., Irvington 7/23/38 
72 Elizabeth River at Elizabeth 1921-

3. 262 Passaic River at Harrison 1 Q A 7 , Q 7 1 

272 Elizabeth River at Morris Ave., Elizabeth 1964-

" J S ' U y S t a n ^ a r d s : <«Plalned i n Atlas Sheet description) 
FW3, TW2 except where c l a s s i f i e d TW3 

D. Brunswick Formation (Trb), Stockton Formation (Trs), Diabase (Trdb) 

E. 1. Physiographic: Province: Piedmont 
Subdivision: Triassic Lowlands . .- . 

^ l ^ n T O r S ! a P h i C / ^ ^ r e S : W i s c o n s i n Terminal Moraine, Red Sandstone 
Plain Hackensack Meadows, Newark Bay, Palisades Ridge 

2. a. Normal Year: 44" 
Dry Year: . 36" 
Wet Year: 53" 

b. January: 32°F 
July: 74°F 

c 243 days. Last k i l l i n g f r o s t : 4/15; f i r s t k i l l i n g f r o s t 10/20 

F. Essex County: 
Weequahic Park 

Union County: 
Elizabeth River Park 
Warinanco Park 

H. Boxwood Hall/Boudinot Mansion, Elizabeth (State Owened) 



I 

26-22 
8/76 

I . Water Well Records 
' Screen 

Setting 
j Year or Depth Total g/m 

Location (owner Drilled of Casing Depth Yield Formation 
26-22-143 Irvington'Smelting & Ref.Wks. 1953 71 209 192 Trb 
26-22-143 i " 1953 62'4" 304 300 
26-22-145 Associated Mech.Devices 1960 83 250 80 
26-22-149 Gallo Asphalt Co. 1961 107 201 200 

A2_65-22-213 Krueger Brewing Co. :, . . ...... 656 . 435 
^ 26-22-228 Smith & Smith Funeral Parlor- ——7-76 25-
©26-22-234 U.S. Navy 565 39 
A26-22-237 Conmar Corp. -300 450 — 
A 26-22-262 National Lock Washer Co. 800 100 A 
A26-22-275 Linde Air Products Co. 1954 44*5" 500 124 -" 
D26-22-293 New York Port Authority 1968 60 370 260 " 
A 26-22-322 Standard Bitulithic Co. 1964 89'11" 406 360 " 
© 2-6-22-327 Pf eiffer,' H. . 505 12 " 

© A26-22-333 —Arkansas-Go-.-t-Inc— —1965— —72-' 9 - , A-i 1400 6 5 — " 
A26-22-333 Ronson Metals Corp. 1965 80 . -300.. -.220.-—'1 
©26-22-334 Wilson, H!.A. Co. 778 8 " 
A26=22-345....Chem-Fleur 1965 97 - :306 200 -" 
A26-22-355 Englehard I n d . , . Inc . 1966 54/79V8" 428 167 " 
A26-22-355 " 1965 - 8017" 400 401 " 
(£26-22-356 -"-i 1966 78.5/92 495 - - 4 " 
A26-22-368 Rutherford & Delaney Hldg. Co * 1956 42 220 100 
26-22-411 Bristol Meyers 1967 49 500 159 
26-22-418 Dillon-Beck Mfg. Co. 379 100 " 
26,-22-449 Elizabethtown Water Co. 400 550 " 

6£> 26-22-463 Orbis Products Corp. 1958 157 350 12 " 
^26-22-517 Pennick, S.B. Co. 1961 64'10" 585 24 
©26=22-51-8—Pure-Carbonic — . ~ 600 30 ~ 
A26-22-546 Black Diamond Grit Co. 1960 92 265 150 
A26-22-574 Londat Aetz Fabric Co. 1965 50 600 30 " 

it 

6)26-22-574 Elizabeth Abbatoir 641 - 75 
26-22-744 -Morey LaRue Laundry 700 15 
26-22-745 
26-22-785 Stevenson 

600 14 
Car Co. 300 95 

II 

it 

II 

26-22-786 Feldman Brothers 805 54 
26-22-795 Reichold Chemical Co. 1967 39'6" 400 . 415 
26-22-828 Singer Mfg. Co. 1200 90 
26-22-833 General Chemical Co. 1965 106 500 70 
26-22-842 Clauss Bottling Works 500 50 
26-22-847 Elizabethtown Gas & Light 300 0 
26-22-852 Riker Motor Co. 500 0 
26-22-854 Thomas & betts Co., Inc. N 500 264 

J. Geodetic Control Survey monuments described 
Index Map 26; adjacent Index Map 31 



26-23,24 

S BLOCK #26-23,24 
i 
i 

A. Elizabeth, Jersey City 

B. Arthur Kill-Elizabeth Channel, Passaic-Uppef Passaic 

C. 1. Jersey City - ̂ Ion-recording temperature and precipitation gauges 

Water Quality Standards: (explained in Atlas Sheet description) 
TW2 except where classified TW3 

j . . . 
D. Brunswick Formation (Trb), Stockton Formation (Trs), Diabase (Trdb), 

Manhattan Schist (Oms), serpentine (sp) 

E. 1. Physiographic Province: Piedmont 
Subdivision: Txiassic Lowlands 
Major Topographic Features: Red Sandstone Plain, Palisades Ridge, 
Hackensack Meadows, Newark Bay, New York Bay 

Relief: 10' 

8/76 

2. a. Normal Yearj: 43" 
Dry Year: ' 35" 
Wet Year: 49" 

b. January: 32°F 
July: 74°F 

c. 245 days. j,ast k i l l i n g frost: 4/10; f i r s t k i l l i n g frost: 10/20 

F. Hudson County: 
Lincoln Park 

Div. of Parks and Forestry: 
Liberty State Park 
L i t t l e Basin Area 

G. U.S. National Parjc Service: 
Statue of Liberty National Monument (Ellis Island) 

U.S. Army: 
Military Ocean Terminal 

H. Statue of Liberty National Monument 
Hudson County Courthouse, Jersey City 

I . Water Well Record^ 

Location 
Year 

26-23-111 
©26-23.-142 
A 26=23T_245. 
©26-23-291 

Owner 
Pfaff & Kendall 
Lincoln Farm Prod.Co. 
Spalding & Jennings . 
Berkeley Industries 

26-23-293/6 Snead & Co. 
26-23-333 Erie Railroad 
26-23-334 Lembeck & Betz's Brewery 
26-23-344 Burnett Ave. (228) Co. 
26-23-763 Esso Standard Oil Co. 

Screen 
Setting 

or Depth Total g/ m 
Drilled of Casing Depth Yield Formation 
1965 

1956 

81.5 

115/140 

1959 114/252 

200 100 Trb 
109 25 Trbs 
.. 422 75 Trb-P6 
335 60-—T-rbd 
300 60 Q 
197 157 Oms 

1000 33 Trs 
438 55 I I 

505 3 I I 

J. Geodetic Control Survey monuments described 
Index Map 26; adjacent Index Maps 31,21,16 
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SUBJECT TO REVISION 

WATER WITHDRAWAL 
POINTS AND 
NJGS CASE INDEX 
SITES WITHIN 
5.0 MILES OF: 

LATITUDE 404335 
LONGITUDE 740835 

J 

SCALE: l:£o.360 
(1 inch = 1 Mile) 

WATER WITHDRAWAL POINTS 
0 HJS5 CASE INDEX SITES 
1 MILE AND S MILE RADII INDICATED 

NJGS CASE INDEX DATA RETRIEVED FROM: 
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OH 12/22/87 
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Page i o~ MJS3 CASE IICEX SITES UITHiiN 2.0 NILEE Gr- 404335 LAT. 74: 

s i iS ' t n ;4AVE 

953 COX H3ESIDEJ\DE, KT3iT£XAIR, ESSEX CO. 
1095 ARKIW EN3IHEELEIN3. HILLSIDE, UNION CO. 
I3. .2 SUES-; CHEMICAL, IRVI MB T j N , ESSEX CO., 
952 CfANSE NATER DEFT. . ORPiTEE:. ESSEX CO. 
7?:: EEHEKAL.. aJST.TR IC CLr-XEWARk LAPP ? L W 

•32:s T.F.i-&.RY O E M I D - ' ^ . c o . , r e # f t ; , ESSEX CO. 
633 J , . . ! , BARER, RHiLLi3:El-X.fiEL C : . 
tS& CCCPER 1MB CEO-Pl.MCEFAN EDISON), BELLLB7ILLE, E 5 B CD. 
796 J & R KTALL IZ INE CD, INC. ., ! \ E W * : , ESSEX CD. 
553 ' J . L . ARMITAGE + CO. . bE'WAHH, ESSEX CO. 
70S KPfKCteSKI RD. LA^-iDFlLl., ELIZABETH, UNION CO. 
325 FRONTAiSE ROAD DELM NEWARK. ESSEX CO. 
792 EEC173IA--FACIEIC C ^ — O H S T i m OFSR, hEWAFK, ESSEX CO. 
7=3 K O R e i A - P A C ^ I C CURE—RLSL/NER rATE, rEMARK, ESSEX CD. 
416 ALBERT STEEL DRUV FEri-iTISS DRUG, r*ENARK,, ESSEX CO. IDICXiNi 

-39% EHER"RiSdR% - R & m c , HSS&X CO.- - - - • 
1102 FRANKLIN PLASTICS, I'ESARNY, KJDSON CO. 
319 ICUDEX, INC - ELIZABETH PLANT, UNION CO. 
702 HARRISON CCAL OAS SITE, HUDSON CO. 

11.63 OAK IS^iT^OEiNRAlL- 7t)-;NlNAL. NEXAFK, ESSEX CO. 
45S' CONEAIL.:-H4EAD0WS vARC, XI3ARNY,, RSJDBQN CO.. 
593 FEDERATED NETALS, NEv.:ARK, ESSEX CO. 

124S GUISNON & L3TREEN, KEARNY,, HUDSON !TO. 
417 TFfuV CI -En. , h-EMARK.. ESSEX CO. 
SITi SO-i-ISTER AXENLE, ; - S ^ r i \ , 1DI0XIN CASE) , •_:.;.'• CO. 
676 120 LISTER AVE \D10xlNj , hEi'lAX-i', ESSEX CO. 

1302 RESEARD-i OESANICXIt-QESANIC CHEN OGE-',BELLEVILLE, ESSEX CD. 
535 CENTRAL. STEEL DRLSN. HEKAiRK, ESSEX CO. 

57 ASHLAND C167J -1. . rOJAft-I, ESSEX CO. 
LC0.L S it 2 CONCRETE;, SvERTH ARLINGTON, BERSEN CO. 

410 INLANii) CHfcJ'i. , REI-iARi::, ESSEX CD. 
551 S.HviARK IND, . ^.ENARK, ESSEX CO. 
603 TEXACO TERNINAL., r-ELiWO, ESSEX CO. 

1303 DR0YEE3 POINT, .JERSEY CITY, HUDSON CO. . 
519 SYNCCiN RESINS, KELARNY, HUDSON CO. 
512 ECCBEVELT DRIVE-IN ;DAYLIfj/GPtCE> , JERSEY CITY, RLK330N CO. 
630 r-tlBAY CLENiCAL. LITHE. , BAYCMNE CITY, HLOJSON CO. 

1304 ROUTE 1S5, JERSEY CITY, HUDSON CO. -
3S3 F3ES.-3, i 'SPRw, HUDSON CO. " " 

ECS STANDARD CHLORINE,~ KEARNY, HUDSON CO. 
372 TEXTILE PRODFEFS, JERSEY CITY, HUDSON CO. . 
7 3 7 " ' PJP 'LArCFILL, JERSEY CITY, • HUDSON CO. • -
57S .CONRfilL 3ECALCLS. HUDSON CO." 
471 KCRESf S , KEARNY, HLSDON CO. 
609 GARFIELD AVE., 330 , JERSEY CITY. HUDSON CO. 

• 455 . ' DlflMDP® a W K X X . . 8 . KEARNY, HUDSON CO.' 
772 Ca j jNB lH PAIN'! . INC. , JERSEY CITY, HiUDSON 0 0 . 

Namber'o-f O b s e ^ r n t i c n s : ' 43 

JN. flS O- I2 /22/ :37 U N OFEEE BY DETTiEASING LQ'-GITIJOE) - CA/24/91. 

LAT LB4 DISTA'GE LCKTAfl H'i"DDDEi R-C0SE2 STAfUSl ETAT1JS2 

4CK1245 741345 4.= o:i40 3O70 1 C 

404141 741328 4.8 53 0000 0 : S 

404233 74-305 4.1 00 0 i 4 0 3070 * 0 

- . . 741230 4.1 00 •0130 3070 I c 
741135 2. 6 00 0103 3070 I B 

4L'A2J 0 741135 3.1 0110 3070 i B 

4CA129 741126 3.5 GO :;.:TO S310 1 A 

4lA-£i4-S 741115 4.4 00 3070 130 1 0 

40433iJ 742 017 1.5 - 00 0110 307:3 1 B 

- 7. 741013 1.5 0 130 3070 . 

•: 40404Q 741000 3.6 50 100 3070 0 

4O4220 740955 1.8 1 0130 0 1 £ 
404350 74094S 1.1 CO 0110 3070 1 B 

404330 740948 i . l 00 0110 3/37:3 1 a 
404314 740945 1.1 103 . 130 I E" 

404305 740945 - - - 1-.2 -00 0110- - 1 B: 

404-525 740945 34 0100 3070 1 a 

740932 4.3 OO 0103 0100 1 B 

404422 740921 1.1 70 0110 3070 I C 
40*4 247 740353 1.0 DL 7. 

404439 740S45 1.2 52 101 13U 1 

740S33 0.2 Q 13-0 ' 3370 9 

404515 740S30 1.9 53 0130 0101 1 0 

4CA323 744:324 0.3 33 133 34:70 1 

... 743315 1.5 -7- 103 0130 I 3 
4O450i7 740915 1.3 72 0103 0130 ' 1 0 

74oaoe 4,3 Csl'i 0130 3070 1 E 

•- -2. . 740752 1.4 1 153 307(3 0 

404333 740749 0.7 53 130 3370 1 

404-635 740745 3.5 53 0103 0 1 B 

_ . - 74Ci73T; 1.1 CO 3070 0 9 

- .' 740731- • 1.1 63' 130 307:3 9 

4LA225 740716 : 1.3 '*' 130. 3:070 3 
4042.4-0 740654 1.9 39 ' 0101 0130 1 A 
404416 740648 1.7 00 100 3070 1 S 

4Ci4252 740603 2.7. 39 103 101 5 B' 

404117 740603 3.4 00 103 0 9 

4C4110 740603. 3.6 39 - 0130 0101 1 B 

404416 740550 ' v '1̂ .5 -3S ' . ' 130 31370 0 
4042SS 740343 "" 276- "35 "oi'03""""" ""'3050 '" 1 tf" 
4044-56 74C!533 - 3.1 . .39 - ' ICS .- 101 0 

H042Z>J .740531' . '2.8 63" 0103 • 3050 1 B 

404127 74C&06 ; . -• . '3; 9" 56 y • ••: 103-c • ' iOi-' ' :'<?-- ' -
404600 740457 . ' 4.2 •1 '••'• '"103 • ' 102 " 1. . 

404447 .740449 3.6 1 103 130 9 

404223 740)413 . . 4.0 39 . 103 102 . 1 

404504 740416"" -" -"4.2 - 33 7~ ' '103> •-- 101 1-" 
404215 74035C; " '.' : .4.4 OO 0103 ' ' "0110 B 



1 

3 

# 

• 

• 

m 

m 

« 

Psqg. • i 0 i isOSS CASE INDEX SITUS WITHIN 5 . 0 MILES GE 4043x5 LAT. 7446^5 

SITEMJM • 

UTJ. AS OF 1 2 / 2 2 / 6 7 ( I N ORDER BY SITE NUfSER) - 0 4 / 2 4 / 9 1 : 

LAT LOW " DISTANCE --CONTA* FMD0DE1 - FFCDDE2 3TATLS1 STATUS2 

383 
410 

- 416 ' 
417 

' 455 
456 
471 ' 
512 
519 
533 
551 
555 
573 
593 
603 
6CV6 

609 
630 
635 
656 
676 
693 
702 
708 

786 
791 
792 

796 
819 . 
872 

. 590 

• 

•1036-
1095 • 
1163.. 
l : lS2 - ; 

:1243 
1302 
1303> 

i~3b4 
1312" 
1.321 

AE3-{_Ai\ID"'CHEN. , NS'JAFCX, ESSEX CO. • . • . 
FRCr.JT'AeS-TRQAD DRUM O T P , NEWARK, ESSEX CO. 
FSS&G, KEARNY, HUDSON C O . . ' • >• • • . " . • 
INI AND CHEN.. NEWARK.- ESSEX CO.'. . ' - • -' :' 

'.'ALBERT STEEL DRUM/ PRENTISS'DRUS, PET-iAFK., ESSEX. CO., iDlGXIN) 
•TROY CHEN. , p-ENARK, ESSEX CO. • 

DIAMOND 9 m S E K , S. KEARNY, HUDSON CO. ';. • • ' . ' • 
'.' -CONWIL^EADOWS YARD. KEAiRNY;'. HUDSON' CO. . . " .. 

KOPPERS, KEARNY, HLSDON CO. • .' . • • •' 
ROOSEVELT DRIVE-IN !DAYLIN/GRACE), JERSEY_CITY, HUDSON CU. 
SYNCON RESINS, KEARNY, HUDSON 'CO. . . ' • 
J . L . AEMITAES + CO.. ESSEX CO. " " 

' SLMMAFK IND. , I-&.ARK, ESSEX CD. . • 
CENTRAL STEEL DRUM, NEWARK, ESSEX CO. • _ •• •' 

-L7ttKAIL S£C^BJS,--HlJ&3DN CO.-- - • - —— '---
FEDERATED METALS, KEl'-AFK, ESSE:X CO. . : .• 

. .TEXACO TERMINAL, NEWARK, ESSEX CO.. " ' , 
STANDARD CHLORINE, KEARNY. HUDSON CO. 
SARFIELi) AVE. , 330 , JERSEY CITY, HLDE-QN CO..' 
MOBAY CHEMICAL DJRFL , BAYONNE CITY, ' HUDSON CO.. ' "" ' • • 
SO-LIBTER AVENUE, r & A R K , (DIOXIN CASE). ESSEX CO. • 
COOPER IND <FORM.!VE3RAW EDISON), EELLEVILLE, ESSEX CO. 1 
120 LISTER .AVE iD IOXIN) , r&WRK, ESSEX CO.- . 
J . T,. BAKER, PR ILLIFS3JR3. UJARREN CO. .' . ' " 
H3RRISCN COAL 3A3 SITE, HUDSON CO." " 
KAPK0W3KI RD. LANDFILL; ELIZABETH, UNION CO. 
PJP LANDFILL, JERSEY CITY, HUDSON CO. -
COLUMBIA F A I N T , • I N C . , JERSEY CITY, HUDSON CO. 
ENBLER INSTRUMENTS, JERSEY CITY, HUDSON CO. 

• GENERAL ELECTRIC OW<EWARK LA-P PLANT •. . . . " 
BEGRGI A~F'AC IF IC CORP—'CAST I No OFER.. NEWARK, ESSEX, CO. • 
GEORGIA PACIFIC. CTiRP-—FC.LVWER MATE. rEKARK, ESSEX CO. 
J & R reTALLIZINC CO, I N C . , NEWARK,. ESSEX CO. ... 
NQUDEX, TNC - ELIZABETH PLANT, UNION CO." 
TEXTILE PROOFERS, JERSEY CITY, PLJDSON CO. ' ' -

.. p-E3'"VfTJELF;, NEWARK, ESSEX CO. ' .3 
• ORANGE WATER DEFT.,. ORANGE,--ESSEX-CO. ' 

. - cox ; R E S I P ^ . , ^ P ^ T R ; * : ; ^ . . 
S "M Z CONCRETE, NORTH ARLINGTON',"'; BERGEN 60. •• -'- -

.'ARROW ENB1NEERINB, .HILLSIDE", • UNION COl . .--.'-'' Y. .'"..-; -. " 
j • OAK. I S L ^ ^ ^ i U j ^ l ^ i - 'NE^iL.ESSEX^Cp: '.'„,'.. " / •'••.} 

'FRANKLIN/FLASTJCS 1^ ^ ' v ? V , : : " - -'7, :C 
"'"GUIGNON & 'GFE3^,'-.KEAFNY;' HUDSON'CO. ~ -'."' - r ' " ' ' ' •• 
' 'RESEARCH". ORGANIC/INORGANIC" CHEM'OLTRP,EQUJ?.'ILL£, ESSEX CO 
.. . DROY'ERS FOINT, 7JEFEEY CITY, HJDSON CO.... '.'..--. : A ' ..• - , 
?.'Rt£lTE :l'S5.r- JER9EY'CITY,'-HUpSON'.CO.vX^--'"' • ;•• ; •:'?;':-"'" n 
• • RUGER" Q-3*!iCAL.",'' iRVINGTQ'j," ESSEX CO. " y . - • "• ' • ._ 

J , F . HENRY'Q-BMICAL CO., NEWARK, ESSEX CO. • 

XL - .% 

ii04333 74-0749 . ' ' .0.7 53 - 130 - 3070 I 

404220 740955 l . S 1 0133' 0 • • 1 . . B' • 

404416" 740550. - 2 . 5 . 33 130... 3070 . o • -
4O4302 ' 7 4 0 7 3 3 ' . • 1.1 00 • 3O70. * 0 " 9 . --

434314. 740945 " ' 1.1 "' 72 103 130 . 1 - E . . 

404323 740824' ' 0 . 3 '38 " •130 3070 1 

44)4504. 7 4 0 4 1 0 — • 4 . 2 '35 - 103 101 -

• 
404439 .740345 ' 1 . 2 u2 101 134) 1 

404447 740449 3 . 6 . 1 103 130 9 

404252 . .740603• 39 103 101 t--: B - " 

404416 740643 -• '' i -7 00 100 3070 1 G 

404316 '741013 . 1.5 0 130 34)70 1 

434302 740733-; ' . . 1.1 63 130 ' 3070" 9 

- 444230 740752 1.4 1. 130 3070 ' . o 
404600 740457 -. ' . 3 - 2 . . 1 . iQ3_. •02 1 • 

• 9- V 
9 . - ' . . -

404327. ' •740333,: ; _ 
•740716--\ • 

0 . 2 
' l . S 

0 -
53 

130- • 
' 130 

' ' " 3 0 7 0 " 
.'-" 3070 

1 • 
• 9- V 

9 . - ' . . -

.404456" 740333 ""• 3 . 1 39 •'103- " 101 . ..0 -

404223 • 740443 • 4 . 0 39 ' 103" - 102 - 1 

' 444117 740603 '• " 3 . 4 00 103 0 9 •"- - . -
404507- ^740315 1.3 •72 103 - ' 0130 . 1 . E 

. 404643 ' 7 4 1 1 1 5 ' ' .- , 4 . 4 00 3070 ' , 130 . 1- • C ' 

"401507 740S15. " .. 1.3 72 0103 j . 0 1 3 0 . 1 . 3 
404129 741126 3 .5 00 134) ..S310 1 ' K 

' 404422 .74(3-921. ' - " 1.1 - 7 0 ' 0110' 3070 ' ' • - .1 C 

404040 741000 3 .6 - 50 100 ' 3070 0 . • 

40)4127 740506 - 3 , 9 _5S 103' . ' . 101- ' ' 9 ' • ' 

434215 740350 ' 4 . 4 00 0103 ' . -C110 1 &• 
404253 740543 2 . 6 35 • " 0103 3050* I . • 3 ' 

404347 '741135. 2 . 6 00 '-0103 .. 3370 ; . •1 • B 

404350 740943 1.1 00 0110 -3370 • - 1 " •'• B • 

-404350 740943 : . , .1.1 .00 y i io - -3.370 . .-'- - i , V " B • -. 

40433O -741017 ' ' " • 1.5 00 • \')!10 : " ' .3O70-- . . i -"':\ "- 3. '•' ' 

403953 • ,7-4(3932 •: ' . 4 . 3 00. '0103. ' - 0100 ' • > : i „•'.-•• •••B - " 
404250 740531' - ' 2 .9 . 6-3 . - '•0103; - '- 305(3 ".- i- ••• • ' 

. ' B;;. . • 
404305 .740945 .'• 1.2 00 • ono':' ... _. . • . : . -1 "7:7 • s 

- 444530" i 741230 • • 4 . 1 ' 

•,:.-->. -• ': 
013.3- • • 30)70 ' 1 - ;-'-';C.v:;.; ;.. . 

404245.. :"74i345 '.-
:'"4m635"""'^4C)745.'-7-.. " 

'4.6-' -• .9': - "0f4Q;- :--'-?5:r£ 404245.. :"74i345 '.-
:'"4m635"""'^4C)745.'-7-.. " "~3'."5 - 5 3 ' 010" •• • • .0 -. i .. • • . .3-.. • '•• 

404141; 
.444247 

.7741323 
74Cie53-:--:-.-..._-.-

:'''4.s 
..;i.-q E:;T 

-"lOQpo;.. '̂ .o-c.-;vix..'•,.' 
: Y . V . . ' -:-v,.. 3 

.i;B7,r;;-; 
---X. --- : • 

"40452S 

-"lOQpo;.. 

7-=<3b70w 

404515. X7740330 -7"- ' - 1 ; 9 0130 T 

- '•• cior- MT'lA' -A?- ,' C:-'. , "-
404747 ' 7 4 0 3 0 S : . 4 .S 00 ' ; "0130- - 3070 . ' • 1- "-•,,',.'. ' " E ' , 

444-24-0 •740654 1.3 39 "0101 . __• 01.30.' - ' 1 ' •' A ' . 
:" '404110' - 743603 ' K :-f: '•'•"3-. 6; .739. ":,0130.:" 7' ' OlOi.v • • rSl . l7Sjs ' 

404233 /413X.)S." '•'' '• 4 . i ("X3 ' '-0140' 3070 : f I '>l'-r.':~ -: •..'. r" --3.V. 

404210 •741135 '. ;. • 6.7 011(3 3070' . . 1 ."" B - ; 

V 7-

M.imber o f O b s e r v a t i o n s : 48 



SI 

» 

9 

9 

9 

9 

9 

» 

9 

.2603440. 
2601171- • 
2602079 
4600102 
• 26C4SS6 . 

* 

I; 

9 

Pace 1 erf PRELIMINARY SURVEY OF WATER. WITHDRAWAL POINTS WITHIN 5 

NUMBER . • '- NSPE 

5077 GRANGE CITY ' ....... 

2056P - ATLAS TOOL - COMPANY ,'-_IMC.' 
2056P 'ATLAS TOOL CONP'ANY, I r e . ''' 
2107P' TUSCAN DAIRY EARNS IN" 
2107P TUSCAN DAIRY FARMS INC : * 

•• 5077' ' ORANGE .CITY ' 
216BP.. SECUR-1 MAGE TEDHNOLOBIES INC. ' •-

•2163=' SEaSR-^IABE-TECH-aLDSIES-INC.-
10645W "RONALD MARK ASSOCIATES '"' . 

• 5077 ORANGE CITY • 7 7 7 
20SIP CERTIFIED PROCESSING CORF'.' "-' 
2031P CERTIFIED PROCESSING CORP. 
2031P CERTIFIED PROCESSING CORP. ' • 

. 2106P JERSEY PLASTIC MOLDERS, INC. ' • 
2167F' SCHERING PLOUGH LABS 
2167P . SCHERINS PLOUGH LABS 

' '"2306F'~ PAVWAri) 'Ms4N_FAC''P̂ FlIN3 PRODUCTS' 
2306P HAYWARD MANUFACTURIN3 PRODUCTS 
" 10.159W _M. POLANER,. INC. 
2354R ESSEX COUNTY DEPT. CF PARKS " 
226SP FOREST HILL FIELD CLUB 
2S54R -—E SSEX- :68HNT-Y - DEFT.- OF PARKS-
10355W ~ * G * - a E F S E f - * B ± r s m S * C N E - - -' 
2247P.- S E T O N L C E P R W . - . .- . . ,-
2247P_ 3ET0N LTLIfPAMY - - -
2247F1 SEPON CCT-FANY - -

- SfTTF'- - SETON COMPANY . 
2247P - -SETON COMPANY - .' ' "' ' 
2073P ' VAN -DYK;rALL.Lrl.>:F,QDT SPECIALTY-

.2073P vArt DYK,BALLlf£KIRC.i:V'r SPECIALTY. . 
' "" 20/J6--—vAN~D7T<7MAO_Ir-£XRG;.)T SPECIALTY. 

2 3 3 ^ . r H 0 N E Y C C t ® PLASTICS CORP 
2S2GP- -HOT-EYEOMB PLASTICS CORP. '.-V--!-2602384--

.- 2332E' KARLSHAMNS USA'. INC. A ' . L ' 2604523-•"" " 
- I C S t m ..R0N30N METALS'CORP..-" ' .;. '-'- 7 .-2604993-.1 • " 

- •" 2332R : KARLSHAMNS USA,-INC. - "-' -• " " • 26046 i 4 '•'• - - • 
' . 1 ^ 1 ^ 7 . V . H . ; S W B > P 3 1 ' ; P 3 . , INC. - : - - i - -FS6C!271-7 - - - - ' - " '.': 

-• -1C§14J^ RONSON PETALS C O R 0 ' " ^ . V 2 6 0 3 4 0 S - • ' . . ; 7 ' 
r-_2i4iR.-•;'.. F'FAFF TTJOL.;,& I'lA^lJF'ACTUFiIf-JG.-f^ 

• - 4 i 2 J 4 4 j ? ^ - E f F ^ 
' "' " j a £ j c ' M A N L F A G T ^ ^ ^ 

; - ; V ; -":• *!*"•' 
(IN.-ORDEK ~3Y 

"GELG 

DECREASING LONBITUIHJ - 0 4 / 2 4 / 9 1 • 

-v-r-'.> -
CAPACITY 

• •• 7, 214>E^ .PJ?A !=E-T0OL_&; .p^ .2602735 . -V -2 ,' - • 404604-,). 740805-.- F . ^ - - . : . . , Y : 2 . 9 ' - ' 1 7 ^ ^ I T L , - '740 
- F F A ^ . T D O L ^ I ^ A C T L R I N ^ ^ : 4 0 4 ^ 7 ^ ^ 

v : x - — 2 0 4 4 P ^ 6 ^ 
•-; :.= :•' Iii'4D' --;'NEW' JERSEY..r'EjRT..'.-cF..jR^t;s..'-. .• -T7F;A----Y77 .'- AT,.:;- ;7;A:L.^)3930'; 74io7i5^.'-7^V::7Y?T;:4.O; • ^ 0 r 9 ^ ' - ' ' ^ ' : 

<4057PS> '-.PJCvPPXiPERTIESLlNC 
." -2051P LIBERTY HILLSIDE ASSOC.' : 

.5F-2KSLP;-77LIBERTY .HIULSIDE'.ASSOC.'-''"- . V---' 
•••V-VT-7. :.205IR "-LIBERTY HILLSIDE" ASSOC.1-•' •_• 

2051P- "LIBERTY HILLSIDE ASSOC:" . 

'.. ''" ;i0379»J KEYSTONE CETAL FINISHERS. INC. 
f £ . >-•,. ".- 10379W KEYSTONE,!l1ETAL^FINISHERS, ".INC. 
.'." ' 2057P 5PINNERIN• YARN CO., INC. ' 

.-PASSAIC RIVER 
4600077 , . 
'--̂ :<;Kj.72/.'.., . : 
4600079'-".".- : •-•'-" 
26<xi41S7 " ••" 
" 2604201 •-.'. " 
.2^02277.7..:-, 
46O0174 -

INTAKE 1. 
STANDBY' 

r.':-rSTAND|YLA; 

MAIN D''- •' 

r ;2'. • -' 7- '.:-; 

v4o; 
-740708 7-F 

"404147.: 740341 
-- 4-04141 7;:74i:)341---7.7;7 
.'. 404.14'! -7/MX-41" "' ' 
" 404141 -' 740341' '"-
. 404713.. 740336 ' T.r 
...7404717—.740335 ' -T" »-J 
404210 740305 F • 

350. 
200... . 
200 ' 

'EOO— ---.77 7 
'200 '" -"""'"7-.' 
2O0'.--""—T-
10O- ~. -7 
6CC ' 
100 
250 

160 " 
130 
100 
100 • 

180 
60 ' 
240 
80 -
500;.. . 
200 
200 ' 
/•D 

. iCxj. 
100. 
150 ,• 
ISO - -
710 • 
500-r..' 
- 500 ; 
ioo -
. i' 

sc'.:.:;-". 

.155,;-

'-!'»' 
~A7S:'i 

iodo. 
V 1500'.' 

7250 -~ 
'•465 -.:' 

30 0 . . 
.' 'i.70 
1.20 



1 o f PRELIMINARY SURVEY OF WATER WITHDRAWAL POINTS WITHIN 5 . 0 MILES OF 404335 LAT. 740S35 LOW. ( I N , ORDER-BY PERMIT M.IM3ER) ' - 0 4 / 2 4 / 9 1 

• ' . .-NAME ' SOURCEID LOCID ' LAT ' LON ' :'LLACC 'DISTANCE' COUNTY MUN' DEPTH "GE01 EE02 CAPACITY 

10159W. M. PQLANER, INC. ' . " 
I0379W KEYSTONE METAL FINISHERS, INC. 

KEYSTONE METAL FINISHERS, INC. 
WSiShH-VsH-.- SvJENSON"-co-., INC. . ' " • 

• 105i4W RONSON METALS CERP. 
FI>SON- METALS CORP. 

. 105S5W- hJEW-JERBEY- BELL TELEPHQRE —. -

. 10645W RONALD MARK ASSOCIATES ' ,• 
1104D KEW JERSEY DEPT. OP". TRANS. 
3044P GRAND UNION CO. - • .*; 
2051P LIBERTY HILLSIDE"ASSOC.. 

LIBERTY HILLSIDE ASSOC. 
LIBERTY HILLSIDE ASSOC„ 
LIBERTY HILLSIDE ASSOC. 

2056P ATLAS TOLL. CU'FANY, JNC. 
ATLAS TOOL COMPANY," INC. 

2057P SFTM'ERIN YARN CO., INC. 
2&B£a=yQN=®X*h!yHJ-1F-CKRODT SPECIALTY 

VAN .DV7;,MS..LIi\0'.RODT SPEC I ALT/ 
VAN-DYi4.;MAL^I\!S:T-SDT -SPECIALTY 
CERTIFIED' FI-OTJEESING CORP. 
CERTIFIED PROCESSING CORP. 
CERTIFIED PROCESSING CORP. 
JERSEY PLASTIC MCsJOERS, INC. -. 
TUSCAN-DAIRY- FARMS 'INC - -
"rLECAN DAIRY FARMS IMC ' 
F'FAFF. TOOL t: MANLFAGTL-RINS CO. 
PTfAFF._T.ED__& MANLFACFPJRING' CO; . 

PFAFF- TOOL. iA-MANi_FACTUR-ir-.B CO*-
SCHERINB PLOUGH LABS. 

,SCHERINB PLOUGH LABS . -" . ' ; 
SEDJR-IMA3E- TECHNDLDSIES INC.."'. 

• SECU^IMABE'-'TECHCLCSIES- INC. • -' 

:2.:siR 

2106R 
2107P 

2141P 

2167P 

216SP 

S-7P. .'SETQN- CQ'T-ANY 
• SETQN- COMPANY * 
' SETGN -JLXS*PANY 
SETa--LQ3*PANY' 

• St: (ON - GO' ŝPâ -JY- A 

SOURCEID LOCID LAT ' LON ' LLACC 

'2604164 404126 741139-

2602297 2 ' 404717 740335 T . 
2604201 3 • 404713. 740336 
2602717 - \ . 1 . ' 474603, . 740309.' r'.' ' ' 

260340S ' - •' - 1. "-' 404353 - 7403-03 '. T 
2604993 3 '404342 740335 T -

.2603173 - 1 .- - 40443-3- 74-1015 • • --

2600237 ' 1 ' 404139 741333. • T' • ~ 
7 ' . - - 403930 740715 

460OO027 -. .. ''" 404752"-.740733 .S "" 
4600077 STANDBY: '. -404147. 740341 

'4600078 -• " STANDBY A ;' 404141 '740341 

4600079 7 . - MAIN B - -•'•404141- 740341" 
•2600418 • MAIN . p '•' .'- 404141. - 740)341 

2601171 ' • 

• MAIN . p '•' 
"" 404204- 741405 

260S:>79'V7;:';\." ; 404204 "7414051 

• -:"'. 
4600'174 .' • ".: '" .1' ' " . .' 404210 740)305 '• P • • 
460CO92. i " " .• ; . 4O47O0 740900 T '' . 

4600C;93 404700 740900 T ' -
-2605113 "' ' .3 . 404700 740900 • T ' 
4600094 •' l 404140 741326 F' '.'-' 
2600265 .. . . 2 • • 404150 741326 F. 
2604624 " .7 ~r 404140 741326 F- • : 

260472S 2 404301 741322' 
4600102 •' • 1- . 404221 - 741401 
2604336 . • 2 404221 741401 
.2602162 " '" '. '' 1 • 404604 .740804 '-F- -
2602735 • 2 44)4604 74OS05-
-2664269 • •-- -'• -*-3-- - -- -404604- •744)306 F 
-.2604711 '-• - - - - 4. - - - 404604 740806 

F ; - •-2600921 - ."1 404704 741157 

2604498 '... ' 2 • . . " - 404703 74,1157' 

•. 
26Ci0055 7 '. • 1 ' 404140" 741341" 
•2603615*'' - •" -' _2- . '- ' -• -' 404123; 741334-. 

.. .- ;•:• 
.•46001-60-- ' 2 ----- - -•4046-37 ; 740925'-:' F-"-

7; 4600161: •'-
'.'• 4600162 --. -

. . . . L. - 2604.969:-7 ; 

FOREST H I Q L . - ' F I E L D ; O.UB--'-.7 •-.•:;'>.:.--• 2604258." 
, HAYWARD" MANUFftST^^ING_ f ^ O ^ t ^ ^ M J l S ^ * " - " " • 

; - ; 7 

ICSirJGFP'"--.;.;.--
ESSEX": COUNTY DEFT. .OF PARKS • 

. -3 - • 

-'--4"; '.- ---'A- * ' 
,-5--, 7'-' -''. 

L-.-.-A-r:-

404635 . 740925;,-F 
•;404633.-.-740926-? F 
.' 4C>4631---̂ 4Ci927;*i 
74C»4642-;;.'v-409e2vT 
'404749 74104'"" 
4040l9.;"74l i 

- ;4045065.-:740S38-_̂ -.<i.̂  
- 404506,'-' 740838, %SA - - A; 
404645 '741 H O " J - ' "'"' 

ESEMX iUWTYAr^P^ ; C^ 
" " . ' • - 7-77-- . ' . : ; ; ' 2604523" - - - "S - - '-NORTH WELL'.'" .'-404446 - "7ACSS8 f. .'23e7P--i---'KARLSl*iintB US4, I N C ; 

PL^-1f-43;L!EA,ir-C 
.4C57PS..RTC FRQ-ERTIES INC' 
'3077-^ -0RAN3E. C I T Y i " * 

'•" -ORANGE CITY 
- - ORANGE CITY • 

2604614. ' . '- SOUTH WEU.-—404453 
PASSAIC F.TLEF: INTAfiE-. 1 -.404325' 
2603440 
2.604322 
2604444 

404534 
44)4-648 

• 404613 

;:-•.:•' 07.;--'7C)0.-, ' GTRB ; -- ,J z . "sr. SQfi^-'v:-:. 

7403C5 F--
•.'40702 :.F;" 
741409-?gA 
741330' 3' 
741343F' -7.7 

-.... :.. . 

SF-LMRA'^IV . ~ . i 5 c o . ' : ; ; " v ' ; 
:::i7.A^55i;v"7;'G"rps

;r"'-7;"7 yss 
'17 '. 500 GTRB..}'' '- • 600 "- :.";.'.. 
~17": . 5C)6;'""" GTRB̂ .T-A":' '

 r -" -.5iX)~"_""-'"~ - " 
.-T>- . " .: .;.:.:;.:.-;.:. :• L . . . . . 
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GERAGHTY & MILLER. INC. 

ASSESSMENT OF SOIL AND 

GKUtV-WTER OJJALITZ CONDTTIONS 

AT THE IRONBOUND RECREATION CENTER 

NEWARK/ NEW JERSEY 

IJfnoiTfTTTrw 

In August 1987, Geraqhtv & Min*»- T 

**fa « Associate* ^ Z r T " 1 * ^ -
evaluation at the location 17 J e r S e y to a site 

Elective of tnis ta^^t. ^ ^ 
"^t ions fa the unsaturated ^ a T o J l « - U * 
* u r ^ unconsolidated a ^ r t i t ^ 

Backnrnund 

tte Ironbound Becreation Center is l o c a t e i ^ „ . 
« « « the intersection of Berlin aM ̂  * 
— * . k Jersey. ta ^ ^ ^ ~ Greets in 

the City of Newark. s l t e 1 3 """^ by 

* *otecti« (NJDEP) » , J L ^ , * , * T t ° f 

"^EP representatives „ T , o o l l e =ted by 

the pre^e ' of ^ 

• —ct- in the ^ « t J t S * ««» 
soil sample. methylene chloride in the 

ATTACHMENT 



GERAGHTY & MILLER. INC. - 2 -

°° '=tr J ction at the proposed pool site has been - , 
— • « « »s tockmied with the e * ^ ^ ^ * * 0 1 ^ 1 5 , 6 

polygene to reduce odor - d ^ ^ S ^ f 1 , ^ 
t*e excavated sol! were ^ J T ^ ™ * * * * 1 5 of 

Jersey prior to J ^ ^ L T ^ ^ ' ^ * 

^ c ™ ^ and is not « J ™ ^ ^ ^ 

Scope nf 

principal objective of the site W , ' 
- i i and ^ 

B l t £ S t *• Pecreatic center. In-derlT^ t a A 

*S~tives, the f o n o ^ tas.cs . T c L i S c ^ T « — 

° The installation of six fa\ e „ a l 1 

™ * — * the 
- t e r sables for d j ^ ^ . * 

0 « ° f ̂  ^ * * * ^turate, ecne 
«d one sou sample in the saturated zone for 
analysis at the deep and shall™ l ! 
* < ^ p c o l . ~ ^ ° f ^ l o o s e d 

° ^ collection and analvsi* ^ , 
the dewatering p i t . ^ ^ a t e r sa^le ^ 
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subject site was inspected by Geraghty s mile, T 

^'sefect so^T"3 "* — - ^ ^ t ' - . •=ner to select sou and ground-water sampling locations. I 

mc., Kewar* c i * officials, Austin ̂  ^ r ^ 1 ^ 
Paviro nin'm ^ wcnsrruction, and Palmer 

^ ^ ^ ^ ^ h * t t — * 1 — A f i e l d 

* ^ -Locations for six soil borings and siv . 

- y t i c a l p a r ^ r s ^ " J T ^ " ^ 

Plan axtlined the field methodologies a n ^ J ^ 
" ~ r e c a n t s for ^ assurance/o^ality 

lot ions are stem C T H ^ L 1. 9n»W-«*er sampling 

Between September 14 and 17, 1987 a<v , «. • 
^ aepth from 17 to 2o feet « ' ^ T ^ Z ^ ^ 

tomt Arlington, Hew Jersey under the supervision of a ^ L f 
MiUer, inc. hydrogeoic^. „ » a o o a t l O T S Q f " * * * * * * 
(desisted ^1 thresh MH> are shown on ̂ 7 . ^ 

Die boreholes were drilled using a-1/2 i~* < ... . 
« U ~ augers and the finish hoTes JrT £ t £ Z 
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Continuous fbrmation samples were collected from monitoring well Mf-6 

using a split-spoon sampler. Formation samples were collected at 

five-foot intervals in the remaining mariitaring wells. The 

split-spoon soil samples were monitored at the time of collection 

using an organic vapor analyzer with a photoionization detector. The 

geologic logs are presented in Appendix A. 

The monitoring wells are constructed of four-inch diameter, 
flush-jointed PVC casing and 0.020-inch slot well screen. The casing 
and screen assemblies were installed in the open boreholes and an 
appropriate gravel pack was placed in the annular space between the 
screen and the borehole. Well obstruction details are provided in 
Table 1. The wells were developed by pumping with a submersible pump 
until sediments were removed and clean water was pumped. The 
monitoring wells are protected with six-inch diameter flush mount, 
protective casings. 

Construction Surveyors, Inc. of Oakland, New Jersey was retained 
by Geraghty & Miller, Inc. to determine monitoring well locations and 
the elevations of the top of well casings. 

Soil Sampling 

Six soil borings (designated s-1 through S-6) were drilled 

between September 16 and 17, 1987 by Environmental Drilling under the 

supervision of a Geraghty & Miller, Inc. hydrogeologist. Soil boring 

S-2 was drilled to a depth of 14 feet below ground surface (bgs) and 

the other soil borings were limited to depths of 6 feet bgs as the 

depth to ground water at these soil boring locations ranges from 5 to 

7 feet bgs. 

One soil sample from each boring was collected for chemical 

analysis with the exception of soil boring S-2. Two soil samples, 

one from the unsaturated zone and the other from the saturated zone, 

were collected from soil boring S-2. Samples for an analysis of 
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volatile organic compounds (voc.) were selected from the seUt-scoon 
, ~ « * ~ i d e * » of c c n t ^ t i c n ta t h e t ^ X 
Rector readmg or vie*! discoloration, o^csite s a m ^ o T l 

Sample depths and analytical parameters are presented J T T ^ ' 

The sampling tools were decontaminated prior to sampling and in 
^ e n the soil things, using a laboratory^ d e t ^ T s o ^ 
scrub and rinse followed by a rinse with distilled watarit*Z3 
of^samplin, day, the sample bottles were l a ^ p a ^ T j l 

Z ° T J ? ^ *° * °^y Hill, Keŵ ey £ 
* — 1 analyse sample collection and decxrtamination 

were according to protocols outlined in the sampling p l ^ ^ ^ T 

soil borings are presented in Appendix A. 

Ground-Water Sampling 

a e six monitoring wells (M^i t h r a ^ MM, and the sump at the 
Proposed swurnng pool site were sampled on September a T w , * 

« Miller, mo. „ . Protcoois o u t l i n e d ^ ^ ^ 8 ^ 
were adhered to during the sampling activities. 

i blind replicate sample was collected from monitoring well MK-6 
and « . f e l l e d as A fieid blank was also col^tod^PrioTto 
^ c o ^ l e t i o n of sampling. Analytical parameters ftT^L^ . 

" ^ • " » ~ « * « « • 3- a e samples w e r e ^ T t 
Analytokem of Cherry Hill , .few Jersey for chemical analysis 

Kater-level measurements were made in each monitoring well prior 
to well evacuation for sampling. Diese Wat**-!.™, _ 
used to ^ water-level measurements were 
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ANALYTTrar. FFSTTTrn 

Soil Samples 

Analytical data for the soil « ^ 

semivolatile organic compounds P r i o r i t T ^ . ° e 9 B n l 0 abounds, 

organic c c ^ . m ^ ^ " ^ ^ 

w a . 5 presents the concentrations of ^ T ^ L B" 
classification (EP ^ * Parameters for waste 

C O r r c s i v e n e s s n t o S r e c r ^ ^ ^ ^ t a n i l i t y am 
total petroleum hydrocarbons and percent solids. 

D>e distributions of total volatile and semivolatile 
compounds and total metals m semivolatile organic 

(240,000 W ^ ^ ^ T O I g a n l C 

4 - t h y l ^ T L 2 ^ l p ^ J ^ l r 

semivolatile organic cctmpounds detected. ^ m j o r 

Selected heavy metals constituents were „ 
c-centraticns in a l l unsaturated soil s a X ^ / 
«*Per, lead, nickel, and zinc were J t J Z T T ' ^ d ° ' 
detected. ana zinc were the major heavy metal constituents 

Pesticides were detected in soil samples S-l s _ , ^ " 
concentrations below thD i„, _ - « w s & i , s-3, S-4 and S-5 at 

c e i o w ^ laboratory method detectw n,.-*. 
«**»und (Arochlor 1260, was d e t S L T l , ^ ^ * * . 
estimated concentration of i s o ^ T ^ S " 2 ( U > a t « 

Low cxncentrations of chromium, cadmium and m-rr™, 
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Reactive sulfide was detected in five of the six soil samples but 
none of the samples appeared to be reactive from laboratory 
observations as indicated in Table 5 and in the laboratory reports. 
Soil pH ranged from 6.7 to 8.8. Elevated levels of total petroleum 
hydrocarbons were observed in' a l l unsaturated soil samples. None of 
the constituents were detected in travel blanks or field blank 
samples. 

Grtxmd-Water Samples 

Constituent concentrations in ground-water samples are presented 
in Table 6. Specific volatile and semi-volatile organic ccmpounds 
detected by EPA/NIH/NBS library search of rav-targetted cxapcunds are 
presented in Appendix B. 

Volatile organic compounds were detected in samples from 

monitoring wells MW-2, MW-4 and MW-6 and from the sump (Table 6). The 

highest VOC concentration, 269 ug/L, was in the sample from MW-6, in 

which xylene was the chief VOC at a concentration of 180 ug/L. 

Semivolatile organic cxmpounds were found in ground water samples 

from all the monitoring wells (except MW-5, and the sump (Table 6). 

Samples from MW-6 and the sump contained relatively substantial 

oancentrations of semivolatiles: phenol ranged from 24,000 ug/L to 

120,000 ug/L and 2-methylphenol, 4-methylphenol, and 

2,4-dimethylphenol were also found in high concentrations. Samples 

from MW-1, MW-2, and MW-4 showed a range of these and other 

semivolatile organic constituents, in concentrations ranging from 133 

ug/L to 5,032 ug/L; MW-3 showed a total semivolatile concentration of 

only 18 ug/L. Tricresyl phosphate was found at a (xncentration of 

2,200 ug/L in a sample from MW-4 and at low concentrations in samples 

from MW-1, MW-2, MW-3. 

Samples from monitoring well MW-5 and the sump were also analyzed 

for other Priority Pollutant parameters. Heptachlor was detected at 

an estimated concentration of 1 ug/L in the sump sample. No Priority 

Pollutant metals were detected in a sample from MW-5; the sump sample 

showed zinc at a concentration of 11,000 ug/L. Arsenic, berylium, 
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copper and nickel were also found in the sump sample but at much lower 
concentrations. 

Total phenolics at a concentration of 86,000 ug/L were found in 
the sample from the sump. 
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REMEDIAL ATfT 

- 9 -

Based on a review of the soil and groundwater quality data for 
the subject site, i t is apparent that additional site-specific 
^aracterizaticn will be necessary for a detailed assessment of 
Potential remedial alternatives. Therefore, the discussion that 
follows is conceptual in nature and based on the results generated 
from site-specific studies to date. 

Soil 

The high concentrations of semivolatile organic chemicals in the 
soil samples collected in proximity to the proposed pool excavation 
possibly necessitate the removal of the subject soil in the 
unsaturated zone to an approved disposal facility. 

Other alternatives that might be investigated include containment 
and biodegradaticn. However, additional field studies would be needed 
to assess whether biodegradaticn might be a viable option. 

The principal concern regarding the removal process relates to 
the potential for odor emission and public exposure. 

Ground Water 

The concentrations of volatile and semivolatile organic compounds 

in samples from selected monitoring wells exceed NJDEP cleanup 

guidelines. The existing monitoring well network has enabled, to an 

extent, an understanding of ground-water flow and quality conditions. 

Additional site-specific characterization will be necessary prior to 

the implementation of a pumping remedial system. tte specific elements 

that would need to be conducted include: 

The installation of at least five additional monitoring 

wells in order to define the vertical and horizontal extent 

and movement dynamics of the groundwater contaminant plume 
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o The concluctance of controlled aquifer pumping tests to 
d e v B l c P 3 1 1 understanding of aquifer hydraulic 
characteristics. 

o The design of a recovery system which would include the 
number, locations, and design characteristics for recovery 
wells. 

o The installation of a recovery well system and associated 
piping and treatment equipment. 

The estimated costs associated with the implementation of a 
recovery system installation are provided in Table 7. 

- In summary, the contaminated soil at the subject facility could 
be remediated by removal or possibly by in-situ containment or 
treatment. The contaminated ground water could be controlled by a 
pumping remediation system but a more extensive characterization would 
be essential for proper design and installation. 

Sincerely, 

GERftGHTY & MILLER, INC. 

Chittaranjan Ray 
Scientist 

Vincent W. uhl, J r . 
Vice President 

#J1058NW1\093087.TXT 
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Table 1. Monitoring (Jell Construction Details 

!el! ?4te T o t s l - Screen Protective 
Nuaber Installed Depth Diaieter Setting Casing 

(ft, bgs) (inches) [ft-ft, bgs) 

JIU-1 9/16/87 18.0 4.0 3.0-18.0 Flush iount 

flW-2 9/15/87 20.0 4.0 5.0-20.0 Flush iount 

nu-3 9/17/87 17.5 4.0 2.5-17.5 Flush iount 

»y-4 9/16/87 17.5 4.0 2.5-17.5 Flush aount 

nu-5 9/15/87 20.0 4.0 5.0-20.0 Flush iount 

na-s 9/14/87 20.0 4.0 5.0-20.0 Flush iount 

Note: -

bgs - Eelov Ground Surface 

ATTACHMENT -Ju£ 



Table 2. Pnaljrtical P-raaeters for So.I Saaples. 

Sa.ple -Date Depth Organic vapor Parsers 
(ft-ft) Reading (pp.) . No 

S-l 9/18/87 0-2 
0-S 

S"2(u) 9/18/87 2-4 
0-6 

S-2(s) 9/18/87 6-8 
6-14 

S-3 9/18/87 2-4 
0-6 

S-4 9/17/87 4-6 
0-6 

S-S 9/17/87 4-6 
0-6 

S-6 9/17/87 0-2 
0-6 

Field 

Blank 9/17/87 -

Trip 

Blank 9/17/87 -

Field 

Blank 9/18/87 

Trip 
Blank 9/18/87 -

400 
150-400 

10.5 

3.0-10.5 

16.2 
5.0-16.2 
3.5 

3.0-3.5 

37.0 
2.8-37.0 

235 
20.5-235 

15.5 
3.0-15.5 

ion* 

on* 

vOCs+15 
P P + 4° '""P* f " yCCS*15), TPHC, Uaste Classificati 

vOC$M5 
P m { e x c e ^ f" W>Cm5), TPHC, Waste Classificati 

UOCs+15 
P P + 4° ( m e f , U " WC,U5].TPHC, Uaste Classification* 

UGCs+15 

P*<0 («:epi for UOCstlS), TPHC, Uaste Classification* 

UOCi+15 

* W (mept for UOCs+15), TPHC, Haste Classification* 

vOCs+15 

PP*40 (except for VOCs+15), TPHC, Waste Classificat 

VOCs+lS 
PPHO (except for vOCs+15), TPHC, Uaste Classificat 

tion* 

tion* 

PP+40 

VOCs H5 

PP+40 

VOCs +15 

Mr. 
WCi - Volatile Organic Compounds 
TPHC - Tctil Petroleuo H/drocarbons 
PP - Priority Pollutant; 

• - l « l ^ s EP Tox.c.tr, reactmtr, M r r . , „ M I I I and .on.tabil.t;. 
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™ * 7 . £ . i i M t e d Costs for Installation of Recovery S/stea. 

Itess 

Consultant 

4« - installation of Recover; 
Systea and Associated 
Treataent Plant 

Note: 

Cost 

!• Installation of Five 
Additional Monitoring 
Uells 

Driller 
Consultant "'00° 

7,000 

2. Conductance of Controlled 
Aquifer Puoping Tests (8) 

Driller 
Consultant 1 0' 0 0 0 

8,000 

3- Design of Recover/ 
System 

10,000 

"'"""*'•«») ia.Mt.Mm 

Total 199,000 to 284,000 

« - Costs do not mclude disposal costs for puaped vater. 
*, ~ s,t»"4t'v« «re provided in Appendix C. 
- If the recovered vater is puBped directly to the 
sanitary sever systea, the estiaated costs associated 
»'th pip.ng etc. are on the order of $10,000 to $15,000 
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Table 3. Analytical Paraaeters for Ground-Hater Samples. 

Saaoi? Date Parameters 
Number 

KM 
m-i 

• fiU-3 
B!M 
fiy-5 
rsw-6 
flu-7; 
SUM? 
Fieid 
Blank 
Trip 
Sl«i 

9/23/87 
9/28/97 
9/28/87 
9/2S/S7 
9/28/87 
9/29/87 
9/28/37 
9/23/87 

VOCs+15. Setivolat 
UOCs+15, Senivolat 
VOCs+15, Sesivolat 
VGCs+lS, Senivolat 
PP+40*, pH, Specific Conductance 
VOCs+15, Senivolat 
UOCs+15, Sesivolat 

les+25*, pH, Specific 
les+25*, pH, Specific 
les+25*, pH, Specific 
es+25*, pH, Specific 

les+25*, pH, Specific 
les+25*, pH, Specific 

PP+40*. pH, Specific Conductance 

Conductance 
Conductance 
Conductance 
Conductance 

Conductance 
Conductance 

9/23/37 PP+40*. PH, Specific Conductance 

9/28/S7 VOCs+15 

Note 
VOCs - Volatile Orsanic Csapounds 
PP - Priority Pollutants 
8 - Blind Replicate of KIH 
* - Includes Tricresyl Phosphate 



Table 4. Coutitaent Ceaceatratioat. is Soil Saiplti. 

S-l S-2(.) S-2(«) S-3 S-4 S-5 S-6 Field Trip " 7 i i l l ~ ~ 
Blank Blank Blank Blank 
9/17/87 9/17/87 9/18/87 9/18/87 

Uolalili Organic! 
«(thrl»n» Chl»rid»« 470 1000 1100 1300 1300 1100 1400 
Telacne* 12000 
Eth/lbeaim 150000 
Total Xylenes 570J 78000 1100 
Total volatile Organic! 420 1000 1100 1300 1870 241100 2500 

Stiitolatilc Organic! 

10 

1500 
6700 
7900 
5300 
4300 

840 
800 
520J 
940 

400J 

630J 

(Dilation Factors) 100 10 10 100 100 100 
Phenol 4600J 3000 110000 
1.2-0ichlarob*Di*Bt 4800J 
2-h>thrlphtnil 9900 3600 830 180000 8400 6200J 
4-r1*t hjr 1 phmo 1 27000 12000 1100 710000 .22000 11000 
2.J-Diaethr1 phenol 47000 19000 8400 420000 19000 15000 
Naphthalene 1100 24000 
2-Hethjrlnaphthalent 770 13000 
Diitthrl PhthalaU 610J 4500J 

13000 

Actaaphthtae 
Dibtmofaran 
Floortnf 
Phenmthrene 
Di-n-batrl PhthiUtf 470J 4800J 
Fligranthtat 1200 

4800J 

P;ren» 940 
3»nio(a)snthrjcini 760 
bisC-Eth,lheirl) Phthalate 970 
Chrjfime 930 
lnorne( 1,2,3-cd) pr r erit 1000 
Tricreirl Phoiphatt 540000 670000 730000 4000000 1100000 94000 
Total Stii«tlatilei 627500 716350 740330 5429300 1154200 163000 11J 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA HA 
NA NA 
HA NA 
NA HA 

(continued nut page) 



Tabic 4. 
Conititmt Concentration! in Soil S«pl„. 
(Coot nard) 

Conititoenti 
S"' S-2(o) S-2{,) s-3 S-4 S-5 S-6 Fiild 

Blink 
9/17/87 

Trip 
Blut 
9/17/87 

Fiild Trip 
Bitot Blink 
9/18/87 9/18/87 

Prilicidri and PCBi 
(Dilotioi Facton) 
Aldria 
Dirldria 
fadeiolfaa | 
Hrptachlir Epuidr 
Total Pestieidri 

Arochler 1260 
Total PCBi 

Total Mali, C/aoide and Phrnolics 
Ant ilia; 
Arsenic 
Berrlliui 
Cadiioi 
Chroiioi 
Copper 
Lead 
flrrcor/ 
Nickel 
Zinc 

Total .Irtali 
Cyanide 

Total Phenolic* 

EPJ/NIH/NBS Nootarsr.ted Libr.r, Search 

Total Seiivolatilrs 
Note: 

1000 
18000J 
3900J 
20000J 

41900 

10000 
1 0 0 10 100 10000 

760000J 
300OJ 120000/ 

110000J 
440000J 54000J 

3000 1430000 54000 

150J 
150J 

100 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

5300 6600 
610 700 
1100J 1200 
7400 540OJ 
69000 180000 
210000 160000 
4500 2800 
16000 16000 
250000 280000 
563910 652700 

32000 13000 

4800 

I500J 
9600 7000 
730 860 

1300 
7000 11000 13000 
18000 58000 84000 

240000 1400000 
:?o; 1500 isoo 
7700 24000 48000 
28000 170000 100000 
51270 516330 1655660 

3600 
800 

7100 
780 

22000 6300 
58000 J4000 
360000 76000 

220J 760 
16000 1)000 
66000 100000 
526620 235940 

6700 660000 16000 17000 14000 

4300 900 39000 2700 
610000 3800000 6100000 75000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
HA 
NA < 
NA 
NA 
NA 
NA 
HA 
HA 
HA 
HA 

OH concentration! are in i 9/k 9 

s»* •< >. >. ,,. , 

NA 

100. 
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Table 6. Constituent Concentrations in Ground-Uater Samples. 

Constituents 
MM HW-2 nu-3 M-5 Suap 

3.1J 
23 17J 
5.8J 48 
9.0J 
14 29 
34 24J 
180 !50 6.0J 
2G9 201 93 

Field Trip 
Blank Blank 

Volatile Organict 
Methylene Chloride* 
Chlorofora 
Benzene 
Tetrachloroethene 
Toluene* 
Ethylbemene 1 5 

Pesticides and PCSs 
Heptachlor 

<B 13 

Total Xylenes 
Total Uolati les .„ 2 3 J 

11 
87 
172 5 1 

100 120 10 
120000 39000 24000 
23000 21000 45000 
41000 3J00O 66000 
36000 32000 68000 

Seaivolatile Organic! 
(Dilution Factors) . . 
Phenol 1 ' 1 1 
2-«ethylphenol " 4 2 

4-Heth,lphen,l . J".81 ™ 

-Hethylnaphthalene 
Acenaphthene 
Fluorene 
Phananthrene 
Di-n-outyl Phthalate 
bis(2-Ethylhe»yl) Phtha iate 
Tricresyl Phosphate „c .Qn ,,, m 

Total Seaivolatile, * ,1° U J ™ 
1 3 3 1 5 0 0 1 8 J 5«-7 22000c ssscoo snopo_ J 

NA 
NA 

Naphthalene 7>1J l[JJ U J 2500 36000 32000 68000 2 

47 9* D J Hit 
0.7IJ Nfl 
1.3J HA 
0.76 NA 
O.Ŝ J o.SJ 
1.2J o qj NA 

NA m NA NO u 

(Continued next page) 



Table 6. Constituent Concentrations in Ground-Uater Samples. 
(Continued) 

Constituents MU-1 MU-Z MU-3 MIK MU-5 MU-6 MU-7 Suap Field 
Blank 

Trip 
Blank 

Total Metalsa Cyanide and Phenolics 
Arsenic Nfl NA Nfl Nfl NA NA 35 Nfl 
Beryllium NA NA NA NA NA NA 3J lifl 
Copper NA NA NA NA NA NA 21J Nfl 
Nickel NA HA NA NA NA NA 12J Nfl 
Selenium NA NA NA NA NA IIA 3.5J lift 
Zinc NA NA Nfl Nfl Nfl NA 11000 NA 
Total Metals NA Nfl Nfl Nfl NA Nfl 11074 NA 
Cyanide IIA Nfl NA NA NA NA NA 
Total Phenolics NA Nfl NA NA NA NA 36000 NA 

Miscellaneous Parameters 
pH (units) 7.S 7.1 7.2 7.6 8.2 7.4 7.4 3.1 3.0 NA 
Specific Conductance (unhos/cm) 370 600 450 650 300 1100 1200 320 10 8.0 

EPA/NIH/NBS Nontargetted Library Search 
Total Uolatiles 97 130 40 :? is 
Total Senivolatiles 120 4900 66 2600 19000 20000 69000 Nfl 

Note: 
All concentrations are reported in ug/L unless othervi.se noted. 
Sanples vere collected on 9/28/87. 
Analysis performed by Anal/tikes 'of Cherry Hill, Nev Jersey. 
* - Constituent Identified at lov levels is sometimes attributed to laboratory contamination. . 
NA- Not Analyzed. 
J - Compound determined belov mininga detection level. Quantitation is approximate. 
Total concentrations are rounded to tvo significant figures. 
Blank space indicates constituent vas.analyzed for but not detected. 
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SITE INVESTIGATION 
PROPOSED SWIMMING POOL SITE 
IRONBOUND RECREATION CENTER 

NEWARK, NEW JERSEY 

Prepared for: 
City of Newark 
Department of Engineering 

Prepared by: 

Dresdner, Robin & Associates 
in association with 
Geraghty & Miller, Inc. 

December 1987 
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Dresdner, kobin & Associates 
PLANNING AND ENVIRONMENTAL MANAGEMENT 

P.O. Box 469, 43 Montgomery St., Jersey City, New Jersey 07302 (201) 432-9800 
170 Broadway, Suite 201, New York, N.Y. 10038 (212) 619-4114 

December 3, 1987 
No. 078 

Mr. Alvin L. Zach 
Newark Department of Engineering 
920 Broad Street 
Newark, NJ 07102 

Re: Ironbound Recreation 
Center Site 
Newark, New Jersey 

Dear Mr. Zach: 

Dresdner, Robin & Associates submits herewith this summary 
report on the results of an investigation of the soil and 
ground water at the site of a proposed indoor swimming pool at 
the Ironbound Recreation Center in Newark, New Jersey. The 
purpose of the investigation was to evaluate the extent of 
environmental contamination present on the site that miqht 
require remedial action. 

Background 

The excavation for construction of an indoor pool was 
started in August, 1987. The excavated material from the site 
was moved to a site in Weehawken/Hoboken. Strong odors were 
detected during the i n i t i a l excavation, resulting in the 
? £ ™ i ? a t i o i V o f N J Department of Environmental Protection 
i?J2£ * t h e h a l t i n 9 o f excavation at the pool site. The 
NJDEP collected one soil and one ground water sample from the 
excavation; both samples contained elevated levels of phenol 
and 2, 4-dimethyl phenol. F 

Before proceeding further with the excavation and 
construction, Newark, in coordination with NJDEP, required that 
the soil and ground water conditions at the Ironbound site be 
more fully, assessed so as to provide the basis for remediation 
of the site. 
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The field Sampling program was conducted by Geraghty & 
Miller, Inc., our subcontractor, and sample analysis was 
performed by Analytikem of Cherry Hi l l , New Jersey. A CODV of 
Geraghty & Miller's draft report describing the sampling 
program in more detail i s attached, along with Analytikem's 
analytical report. ,— 

Although the site i s not subject to the Environmental 
Cleanup Responsibility Act (ECRA), the sampling results are 
compared with the ECRA thresholds for the targeted parameters. 
These thresholds (Table 3) are guidelines used by the NJDEP to 
determine when remedial action i s required on an ECRA site. 

Soil Samples and Analysis (Figure 1, Table 1) 

Soil samples were taken from six soil borings located on 
the site of the proposed pool. The samples from each boring 
were analyzed for total petroleum hydrocarbons, priority 
pollutants +40 and waste disposal classification. Figure 1 
shows the sampling locations and Table 1 summarizes the 
analytical results. 

The findings are summarized below. 

1. The total petroleum hydrocarbons concentration in 
samples S-l, S-3, S-4, S-5, S-6 exceeded the NJDEP 
remedial guideline of 100 mg/kg. 

2. All of the samples showed high concentrations 
(163-1154 mg/kg) of targeted semivolatile organic 
compounds compared to the ECRA remedial guidelines of 
10 mg/kg. The principal semivolatile compounds 
detected were phenol, cresol*, dimethyl phenol and 
tricresyl phosphate. Samples S-2 from both the 
saturated and unsaturated zones contained 700+ mg/kg 
of phenols and phosphate. 

3. Several heavy metals were detected in the soil samples 
with elevated levels of lead (>250 mg/kg) in samples 
S-4 and S-5, and elevated levels of mercury (>1 mg/kg) 
in samples s - l , S-2, S-3 and S-4. 

4. All of the soil samples tested to be non-hazardous in 
the EPA waste classification test and could be 
disposed of as non-hazardous wastes, ip-27. 

Ground Water Sampling and Analysis (Figure 1, Table 2) 

Six monitoring wells were installed (see Figure 1) and 
water samples were obtained from these wells and a sump hole. 
Six water samples were analyzed for volatile and semivolatile 

*cresol=methyl phenol 
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organic compounds, pH and specific conductance. Two samples 
were analyzed for priority pollutants +40, pH and specific 
conductance. Table 2 summarizes the analytical results. 

The findings are summarized below: 

1. The volatile organic compound concentration in MW-2, 
MW-4 and MW-6 exceeded the ECRA guideline of 10 ug/1. 
Xylene was the principal chemical detected. 

2. The level of targeted semivolatile compounds in MW-1, 
MW-3 and MW-5 was low (<100 ug/1). In MW-2 and MW-4, 
targeted semivolatile content was at moderate levels 
(1500-5000 ug/1), while the level of semivolatiles was 
fairly high (200,000 ug/1) in MW-6 and the sump. The 
semivolatile compounds were a mixture! of phenols and 
tricresyl phosphate in MW-2 and MW-4, and essentially 
a l l phenols (phenol, cresol and dimethyl phenol) in 
MW-6 and the sump. : The ECRA remedial guideline for 
semivolatile acid extractable compounds, such as 
phenols, is 50 ug/1. 

3. Water samples from MW-5 and the sump were analyzed for 
pesticides and heavy metals. Pesticides were not 
detected in MW-5 or the sump. Heavy metals were not 
detected in MW-5 while zinc (11,000 ug/1) was detected 
in the sump water. 

Conclusions 

Based on the above data, we conclude that: 

1. The soil at the proposed location of the indoor 
swimming pool i s contaminated with high levels (above 
the ECRA guideline) of phenols and tricresyl 
phosphate. Previously, a phosphate plant was located 
on this site (see Figure 2). I t produced triphenyl, 
tricresyl, and t r i (dimethyl phenyl) phosphates from 
the corresponding phenols. Thus, thei contamination on 
the site likely resulted from spillage at the 
phosphate plant during manufacture and storage. 

2. Based on the analyses of the samples from 6-2, the 
phenols and phosphate contamination in the soil 
extends below the water table. 

3. The wells (MW-4, MW-6) and the sump, located on the 
site of the old phosphate plant, contain elevated 
levels of phenols and tricresyl phosphate. No phenol 
or phosphate contamination was found in upgradient 
well MW-5; while low levels of phenol and phosphate 
contamination were found in upgradient wells MW-1 and 
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MW-2. Likewise, phenols and phosphate levels were 
below the method detection limits in the downgradient 
well MW-3. This indicates that ground water 
contamination i s probably localized to the old 
phosphate plant site. 

4. Elevated levels of lead and mercury were found in some 
of the soil samples but they were not detected in the 
ground water from the sump and MW-5, and were not 
leached in the EP Toxicity test. 

5. The soil samples tested to be non-hazardous in the EPA 
waste classification test and could be disposed of as 
a non-hazardous waste, ID-27. 

6. Phenol, cresol, triphenyl phosphate and triorthocresyl 
phosphate have established Threshold Limit Values 
(TLV) and OSHA exposure standards-Time Weighted 
Average (TWA) in air as outlined below: 

- Phenol 
OSHA-air: TWA 5ppm (skin) 
TLV: TWA 5 ppm, 19 mg/m3 (skin) 

- Cresol 
OSHA-air: TWA 5 ppm (skin) 
TLV: TWA 5 ppm, 22 mg/m3 (skin) 

- Triphenyl phosphate 
OSHA-air: TWA 3 mg/m3 

TLV: TWA 3 mg/m3 

- Triorthocresyl phoshate 
OSHA-air: TWA 0.1 mg/m3 

TLV: TWA 0.1 mg/m3 (skin) 

The skin notation refers to the potential 
contribution to the overall exposure by the skin 
route including, mucous membranes and eye, either by 
airbone or direct contact with the substances. 
Substances with a skin notation and a low TLV can 
present a problem at high airbone concentrations, 
particularly i f a significant skin area i s exposed 
for a long time period. 

Since the phenols and phosphate have relatively low 
TLV's and a skin notation, exposure to these 
chemicals needs to be controlled and monitored 
during excavation of the contaminated soil at the 
pool site. Appropriate protective clothing should 
be worn by field personnel to limit skin contact. A 
respirator should be worn i f concentrations exceed 
the TLV's. 
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The phenols also have noticeable odors at low 
concentration. Confining the odor to only the 
excavation site will present a special challenge. 

Recommendations 

Assuming that Newark chooses to proceed with the 
construction of the indoor pool at this site, we recommend that: 

1. Excavation of the contaminated soil be monitored and 
controlled to minimize odor and exposure of field 
personnel and neighbors to phenols and phosphates. 
Field personnel should wear appropriate protective 
clothing and have respirators available. 

Odor control methods should be investigated and 
implemented, i f feasible. A public information 
program i s also recommeded. 

2. Contaminated soils excavated to build the pool should 
be removed from the site and disposed of as ID-27, 
non-hazardous waste. 

3. A capillary break/vapor barrier of sand and plastic 
sheeting should be placed between the soil and the 
indoor pool structure to eliminate seepage of 
contaminated ground water into the building and pool. 

4. Elsewhere on the site where excavation of soil is not 
planned or necessary to build the pool and building, 
the contaminated soil could either be removed or 
contained in place and the pathways of contaminant 
passage controlled. In the containment case, the 
pathways could be controlled through the application 
of a capillary/ vapor barrier (eg. plastic sheeting, 
coarse gravel) and a cover layer (eg. asphalt, 
concrete or two feet of clean f i l l ) . The containment 
approach should reduce the likelihood of exposure to 
the contaminated soil . The vapor barrier and cover 
layer also would help to reduce the infiltration of 
rainwater through the soil to the ground water. This, 
in turn, would reduce the potential for rainwater 
moving contaminants from the soil to the ground water. 

Thus, containment should provide the environmental 
protection desired and at a lower cost than soil 
removal. The actual cost of containment would depend 

, on the final design for the site and has not been 
estimated for this report. 

5. The ground water on the pool site contains phenols and 
phosphates. The existing monitoring wells have given 

5 
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some preliminary information on ground water flow and 
quality conditions. However, additional site specific 
characterization i s necessary before addressing the 
need for and content of a ground water remedial plan 
The key elements of the site characterization would " 
likely include: ... 

" 2 d 3 } t i o n a l B°nitoring well(s) downgradient to better 
define the ground water contaminant plume 

- aquifer pumping tests 

A sampling and remediation program for the ground 
water could be addressed independent of the pool 
construction, i f the pool were redesigned to be built 
above the water table and/or i f an appropriate vapor 
barrier were placed between the pool/building and the 
contaminated soil/ground water. 

6. Ground water pumped on the site during construction 
should be suitably treated before discharge or sent 
through the sanitary sewer to the Passaic Valley 
Sewage Commission plant (assuming the sewerage 
commission agrees). 

7. A detailed comprehensive remedial plan should be 
developed for the site once a conceptual remedial 
approach has been approved by Newark and the NJDEP. 
This remedial plan would specify worker protection, 
soil handling procedures, specific barriers to be 
placed, replacement f i l l and cover, monitoring 
operations to be conducted during construction and the 
format for a public information program. 

Cost Estimate of Contaminated Soil Removal 

Based on a review of the engineering drawings for the 
proposed pool, estimates were made of the cost of soil 
disposal. Two estimates are given below: 1) excavation to a 
twelve-foot depth at the deepest point, as currently designed 
and 2) excavation to a five-foot depth at the deepest point to 
keep the pool above the ground water table. The estimates 
cover the disposal of soil excavated for the basement and pool 
area only; contaminated soil disposal from elsewhere on the 
£ e^C s n o t l n c l u d e d » The costs include the disposal site fee 

and the cost of tranport to the disposal site. 

1. Current design -Excavation to twelve-foot depth. 

Approximately 2,500 cubic yards of soil w i l l be 
excavated for the pool and the basement of the pool 
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building with the current design. The estimated cost 
for disposal of this soil as non-hazardous waste, 
ID-27, would be approximately $l25/yd3 or $312,500. 

2. Excavation to five-foot depth 

I f the excavation for the pool and basement could be 
limited to a five-foot depth (above the water table), 
approximately 1000 cubic yards of soil would be 
removed. The estimated cost of disposal would be 
$125,000. 

Sincerely, 

DRESDNER, ROBIN & ASSOCIATES 

AJD:kb 

cc: F. Sudol 
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TABLE 1 
Cnit i l int Cncnhit int . i i Siil Siipln. 

Cnil i tints S-l S-2|i| S-2(i) S-J S-4 S-5 S-S Fitlt* Trip FiiH Trii 
l int Hut link l in t 
3/17/87 3/17/87 3/18/87 1/I1/8T 

Uilitilt Orniiti 
Ifithrlnt CMiridH 
Til m i l 
Ethrlkntnt 
Titil Xf lnn 
Titil Vilttilt Orjnict 

Staiiilitilt Oriniti 
(Dilitin Fictirt) 
Phml 
1,2-Oiehliriknmi 
2-Ritlirlihml 
4-nithflphi.il 
2,4-Diuthrlphnil 
KiphthllMf 
2-NithrliiiMliiltM 
Diitthrl Phttiilitt 
AcntiMhnt 
Dlbnttfim 
Flnr i i t 
Phtnithrm 
Di-*-htrl Phthilitt 
Flnri i thiu 
P;rn» 
lnt i ( i )nthricm 
RiiU-Ethrlhnrl) Phthilitr 
Chrrim 
It«ii(ti2t3-et')prrtit 
Triernfl Phttphiti 
Titil Snitil iti lei 

420 1000 1100 1300 1300 1100 1400 
•-, 12000 

150000 
570J 78000 1100 

420 1000 1100 1300 1870 241100 2500 

100 10 10 100 100 100 10 
4S0OJ 3000 110000 HA HA 

J800J m HA 
WOO 3600 830 180000 8400 82001 1500 m HA 
27000 12000 1100 710000 22000 11000 S700 HA HA 
47000 19000 8400 420000 13000 15000 7300 NA HA 

1100 24000 5300 HA HA 
770 13000 4300 HA HA 
SIOJ «O0J HA HA 

• 
840 HA HA 
800 HA HA 
530J HA HA 
340 HA HA 

470/ 48001 HA HA 
1200 400J HA NA 
340 NA HA 
760 HA HA 
370 630J HI HA HA 
330 NA HA 
1000 - , , • . s ... .. HA HA-

540000 {70000 730000 4000000 1100000 34000 820000 NA HA 
E27500 7IE3S0 740330 5423300 1154200 163000 8<°840 11J NA HA 

(entiuH ni t pin) 



TABLE 1 

Ctutitint Ciientritiiii in Siil Sup In. 
(Ciitimd) 

Cintltmti S-l S-2(i) S-2|i) S-3 S-4 S-5 S-S FiiU Trip Fiil4 Trip 
lliit Hut Hut Hut 
9/17/97 9/17/87 J/18/87 9/18/87 

Pnlicidii til* PCli 
(Bilitiii Putin) 1000 100 10 100 10000 10000 100 
Aldrii I8000J 760000) NA HA 
Ditldrli 3900) 3000) 120000) HA HA 
Eidinlfii 1 20000) 110000) HA HA 
Hntichlir Epuidt 440000) SJOOOJ NA NA 
Tittl Ptsticidti 41900 . 3000 1430000 54000 HA NA 

Ariehlir 1260 1501 
Tiiil PCBi 1501 

•til Mill, Cfiiidi iid Ptimliei 
flitimr 1500) HA HA 
Annie 5300 6(00 9600 7000 3(00 7100 HA HA 
Birfllin 810 700 400) 730 8(0 800 780 HA HA 
Cidiiu I100J 1200 1300 NA NA 
Chrnin 7400 5<00J 7000 11000 13000 22000 (300 HA NA 
Cippir 89000 180000 18000 58000 84000 58000 34000 NA HA 
Ind 210000 160000 240000 1400000 360000 76000 HA HA 
ftireirr 4500 2800 170) 1500 1500 220) 7(0 NA HA 
Nitkil IB000 16000 7700 24000 48000 16000 11000 HA HA 
Ziie 250000 280000 28000 170000 I00OO0 (6000 100000 HA HA 
Mil Ititili 583910 652700 61270 516330 16556(0 526620 235940 HA HA 
Crnidi NA HA 
Titil Phmliei 32000 13000 6700 660000 18000 17000 14000 HA NA 

PA/HIH/NBS Hutirutttd Likrir; Stirch 
Titil Uilitilii 4800 4300 900 39000 2700 
Titil Snitilitiln 39000 17000 610000 3800000 5100000 75000 HA HA 

Niti: 
All ciitnlritiiii i n ii ii/tj. 
Sitpln vm tillictid kttvtti 9/17/87 nd 9/18/87. 
Aulriii prrfiriri b» Atilrtitn if Chirr; Hill, Nn )imr. 
) • Cmtitint ditiniiid bill* Hithii" Ditictin Liiit (HOI). 
HA - Nit Aiilrtid. 
* - Idiitificitiii if thin tnpuidi it ti« Unit ii luttiin ittribitid ti libiritirj ciitiiintiii. 
* » • - • • - • ! . <! , „ . • ! » - - • • • • • • . . • • • . . I I . I . . . . . 



T A B L E 1 

j Ceoeentratiinnf KM) tad Ditctllmiit Peruetert ii Soil Sanples. 

Constituents S-l S-2(.) S-2(s) S-3 S-4 S-5 SHB EPT.xieitr 
i Liiiti 

EP Extractable 
Hotels, Pesticides 
Md Herbicides (ig/L) 

Cadiiu JJJ 
Chroiin 
fiercer; 

Reactivity* (co/kg) 

1000 
26J 12J 25J 25J 12J 5000 

4.1J 2.1J 200 

S B l f i d' 15000J 41000J 26000J 45000J 46000J 73000 
Creside 

Corros iveness 

I " !•»««) 7.7. B.0 6.8 6.4 7.5 6.7 7.3 

Flesh Point (Clsstd Cup) 

D(Sr" C*lei» >180 >1B0 >1B0 >180 >180 >180 >1B0 

fliscellenesus Parameters 

Total Petroleui 
Hrdreeerboos br IR (09/19) 1700000 62000 30000 800.000 820000 400000 270000 

T e t e l S , n d' W .69 87 • 64 86 67 86 66 

Note 
Seaples vert collected betveeo 9/17/87 and 9/16/87. 
toalries perforaed br finaljtikei if Chirr/ Hill, He* Jerse;. 
J - Coapowd detected brio* HDL. Ouantitation nor be approximate. 
» - Observations for rcBttititr *«te es follavt: 

Saaples did not undergo violent changes under aorael conditions. 
Seaples did not react violentl; or fort a potentiall? explosive aixture vith vatet. 
Samples did not appear readily capable of detonation, explosive decomposition or reaction at 
standard temperature and pressure. 
Sanples did not generate toxic gases, vapors or fines when exposed to pH conditions betveen 2 and 12 5 

Blank space indicates constituent vas analyzed for but not detected. 
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TABLE 2 

Cinititmt Coaeintratiins in Groond-Uattr Saaplts. 

I 
I 

m 
H 

(Cantinasd next past) 

CiRltittHtl MW-1 m-i'" HU-3 HIM nv-5 nv-6 IN-7 Sup Fifld 
Hani 

Trip 
Blank 

Uolntili Orgaoiti 
; 

Hfthrlmi CMoridi* 3.1J 
Chloroforu 23 iw 
Btntont 46 13 • 5.8J 48 
Titrachlimthtni 9.0J 
TlllMI* 26 15 14 ! 29 
EthrIbentcnc 11 34 24J 
Tital Xrtfnn 87 23J 180 ISO 6.0J 
Total Volatile! 172' 51 269 201 83 

Stiitilatili Organic* 
(Dilitiia Factori) 1 I 1 1 100 120 10 
Phono 1 21J 15 42 120000 99000 24000 HA 
2-Htthrlphono 1 4.8J 0.6J 130 23000 21000 45000 HA 
4-Hftftrlphtnil 1U 24 3.7J 150 41000 34000 66000 HA 
2,4-Oiifthf Iphmil 7.1J 1000 l.«J 2500 3E000 32000 68000 Nfl 
Haphthaltne 130 9.6J HA 
2-HithrlnaphthaUnf 47 Hfl 
Aewaphthono 0.7U Nfl 
Flgarrna I.3J , HA 
Phananthrtm 0.76 
Di-n-botrl PMhaUto 0.64J 0.61 HA 
bn(2-Ethrlhtirl) Phtholato 1.2J 0.9J HA 
Tricrnrl Phosphate B5. 290 11J 2200 • HA 
Total S(ti»olatilfi 133 1500 18J, 5032 220000 136000 203000 

* 
HA 

Pjsticidu and PCBi 
Hiptachlir Nil HA NA NA Nfl HA IIA 



TABLE 2 

Cinttititnt Clientntim ii 6riind-Uiter Saipltt. 
(Cintiiied) 

Ciistitnettt HU-1 mi-2 HU-3 "T5T*" NW-5 HV-6 HU-7 Sup Field 
Blank 

Trip 
Blank 

Tital Metals, Cyanide nd Pheiilics 
Arsenic NA HA NA HA m HA 35 HA 
Berrll in NA HA HA HA HA NA 3J HA 
Cippir NA HA HA NA NA NA 21J HA 
Hiekel NA HA HA NA HA HA 12J HA 
Selenita NA NA HA HA HA HA 3.5J HII 
Ziic HA HA NA NA HA NA 11000 NA 
Titil Hrtili NA HA NA HA HA HA 11074 HA 
Cyanide HA HA HA HA NA HA m 
Tatal Phenilies HA HA NA HA HA HA 86000 HA 

Diicfllaatiii Paraittirt 
pH (iRitl) 7.6 7.1 7.2 7.6 9.2 7.4 7.4 B.1 B.0 Nil 
Specific Cindietuce (uihn/ei) 370 600 450 650 300 1100 1200 920 10 8.0 

EPA/HIH/HBS Hiatargetttd library Starch 
Tital Utlatilet 97 130 40 27 16 
Tital Seaivtlatilei 120 4900 66 2E00 19000 20000 69000 

16 
HA 

Hate: 
All ciRctitratiin art reatrted) ii ag/l iiltii ithervise nited. 
Sanples vert cillected 11 9/28/87. 
Analyses ptrfintd by Analrtikea of Chtrrr Hill. Htv Jtntr. • » - CiRititieit Identified at liv levels is metiiei attributed te labiratirr ccitaiiiatiin. 
HA- Nit Analyitd. 
J - Citpmd dtttraintd belav ijniisi dtttetin level. Oiantitatiin is apprniiate. 
Tital ciiceitritius art rnnded ti tvi significant fijirts. 
Blank space indicates canstitient vat analyzed far bit nit dettettd. 
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TABLE 3 

NJDEP REMEDIAL GUIDELINES FOR SOILS AND WATER 

WATER 

Contaminant 
Concentration Limit 

Antimony 
Arsenic 
Barium 
Eer1111um 
Cadmium 
Chrbmlum ( t o t a l ) 
Copper 
Lead 
Nickel 
Selenium 
S i l v e r 
Thallium 
21nc 
Molybdenum 
Titanium 
Vanadium 
Mercury 
Cyanide 
Phenol ( t o t a l ) 
Petroleum Hydrocarbons 
V o l a t i l e Organic* 
Base-Neutrals +15 (PAH) 
Add +10 
PCB's 

50 
1000 

10 
50 

1000 
50 

10 
50 

5000 

2 
200 
300 
1000 

10 
50 
50 

.001 

eon 
Cgncentret29D_t222£ 
IPE!!)_2E_!D9̂ !S9}_§2i! 

5 
20 

400 
15 
3 

100 
170 

260-400 
100 

A 
5 
K 

350 

1 
12 
1-5 
100 

1 
10 
10 
1-5 
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PHASE I I SITE INVESTIGATION 

IRONBOUND POOL SITE 

NEWARK, NEW JERSEY 

PART 1 

SITE HISTORY AND OPERATIONS 

Prepared by: 

DRESDNER, ROBIN & ASSOCIATES 

APRIL 1990 
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PHASE II SITE INVESTIGATION 

IRONBOUND POOL SITE 

NEWARK, NEW JERSEY 

INTRODUCTION 

This report describes activities and summarizes findings of site investigation work addressing th< 

Ironbound Pool Site, Newark, New Jersey conducted during the period February 1988 through 

September 1989. This report consists of two parts: 

Part 1: A site history, including a description of former land uses, a summary of Pool Si 

Robin & Associates); and 

Part 2: A Phase II Assessment of Soil and Ground-Water Quality Conditions, including a 

description of all field activities conducted during the period (prepared by Geraghty 

& Miller). 

The Phase II Site Investigation Report (Phase II Report) has been prepared by Dresdner, Robin & 

Associates and Geraghty & Miller, Inc. on behalf of the City of Newark and Hoechst Celanese 

Corporation who are Respondents to an Administrative Consent Order (ACQ) addressing the 

Ironbound Pool Site. The ACO was executed February 15, 1990. 

The objective of the Phase II Report is to provide in one document a summary of all work 

activities and data obtained subsequent to the Phase I Investigation through September 1989 when 

ACO negotiations began. The Phase I Investigation was described in the report "Site Investigation, 

Proposed Swimming Pool Site, Ironbound Recreation Center, Newark, New Jersey prepared by 

project history and a review of manufacturing operations (prepared by Dresdner, 
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Dresdner, Robin & Associates and Geraghty & Miller in December, 1987. Portions of the Phase II 

Report address information submission requirements of the ACO. 

All of the field activities reported in the Phase II Report were coordinated with the New Jersey 

Department of Environmental Protection (NJDEP) Metro Field Office and, with the exception of 

certain ground-water monitoring activities, were conducted with the objective of constructing the 

Ironbound Pool, an indoor public swimming pool, in a safe and environmentally sound manner. 

Most of the data presented in this report have been previously submitted to NJDEP. 

fiTTF. DESCRIPTION 

The Ironbound Pool Site is located on a portion of Block 2052, Lot 1 at the northeast corner of the 

intersection of St. Charles and Rome Streets in the Ironbound section of Newark,, New Jersey. The 

regional location of the Ironbound Pool Site is shown on Figure 1.1. The ACO defines the Site as 

consisting of approximately 2.5 acres and including the existing building and grandstands of the 

Ironbound Recreation Center, but excluding the playing fields and running track associated with 

the Recreation Center. The City of Newark owns and operates the Ironbound Recreation Center 

and plans to construct an indoor swimming pool on a 0.4 acre parcel of vacant land immediately 

southwest of the existing Recreation Center building. The site was formerly owned by the 

Celanese Corporation (now Hoechst Celanese) which operated a chemical manufacturing facility at 

the location. 
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I 

I N T P o n t i r T 1 ^ N T r > P A R T 1 

P a r t , or P t o » Sae .nve^Uon Repo,, P- i .es a d ~ U - of * * - ~ 

Site. Specifically, it presents the following: 

v the events since contaminated soil and 
a summary of the Pool Site project h is torythe events s 

ground water were encountered in August 1987; 

. . s u m m a,y or * . * . I * . M * . - h i S , ° ' y - l 3 " d 

use history; 
^ . Hino «f the former Celanese plant operations, 

a discussion of the current understanding of the torme 

j w y QITF. PROJFCT HISTORY 

ground-water and soil samples. 

P, i 0 , ,o ,.co 8n i t ion , « - « * ~ - — « - " ™ 

I > y » 1 - . a * on * ^ , W « ^ n , W.w ^ — « 
., hv Newark in coord nation with the 

the site in Hoboken/Weehawken was voluntarily remediated by Newark 
NJDEP and the Hudson County Regional Health Commission. 

• .he Pool Site was backfilled with the remaining excavated 
In autumn 1987, the initial excavation at the Pool Site was -A ™,;th nolvethvlene sheeting to reduce odor soil and the disturbed soil surface was covered with polyethylene 

* 5„ olace by used automobile tires. The site was fenced 
emissions. The polyethylene was secured in place by use 
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and no trespassing signs were posted. The Recreation Center building was temporarily closed 

pending air sampling for phenol, No phenol was detected in the building air and the Recreation 

Center reopened. ? 

During September 1987, Newark conducted an initial assessment of soil and ground-water 

conditions at the Pool Site. The investigation, based on an NJDEP-approved sampling plan, 

included installation and sampling of six ground-water monitoring wells (MW-1 through MW-6) 

and six soil borings (S-l though S-6). The results of this investigation are summarized in the Phase 

I Report. 

In February 1988, NJDEP specified the locations and depths of four additional ground-water 

monitoring wells to be installed by Newark (MW-7 through MW-10). These wells were installed, 

developed and sampled in April and May 1988. 

In February 1988, a draft Administrative Consent Order (ACO) was prepared by the NJDEP 

addressing a remedial investigation and feasibility study (RI/FS) at the site. The City of Newark 

and Hoechst Celanese Corporation were identified as potentially responsible parties. The draft 

ACO was not executed, but considerable additional remedial investigation work was conducted at 

the site from February 1988 through September 1989, including installation of two additional 

monitoring wells (MW-11 and MW-12). seven additional soil borings (S-7 through S-13) and short 

term pumping tests on two monitoring wells. The pumping tests were conducted to evaluate 

dewatering and ground-water treatment parameters that would have been required for the original 

pool design, which called for excavation up to 14 feet. Descriptions and results of" this work are 

provided in Part 2 of this report. Based on the soil sampling results, NJDEP issued a waste 

classification opinion that the soil within the footprint of the proposed pool structure is ID-27 

non-hazardous dry industrial waste. Based on the ground-water sampling results, the Passaic 

Valley Sewage Commissioners (PVSC) preliminarily advised Newark that the ground water at the 

site must be pretreated prior to discharge to the PVSC sewage treatment system. 
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. . . . »Vio P l a n did-not issue comments on the Plan. 

• • t . „ of the Pool Site case was transferred within the NJDEP Division 
m February 1989, administration of the Pool M « case 

, f r o m the Metro Field Office in West Orange to the Bureau of 
of Hazardous Waste Management from the Metro 

State Case Management in Trenton. 

,„ l m t 1 9 8 9 Newa* decide* » *» - " * >°°* a b ° V e S e a S ° n a l 8 ' 0 U n d 

a,e,v 3 fee. b«,ow 8 ,o U ,d surface) oy modifying ,he exis.in, poo, des,8n «o 

depth pool and raise the overall structure. 

»,.M ,t NJDEP with Newark and Hoechst Celanese. At this 

« u————• -r - • - r j i . 
. . . V I T T V C D »«H N e w a r k . . 26, 1989 between NJDEP and Newark. 

• A .Mt the existing pool design could not be satisfactorily In autumn of 1989. Newark determined that the exiting po 

„,w ,ed,si 8„ effort. The o, l 8i»a, poo. — - - * " » » — -

condition «WM ft- of - '< «*« ~ *' 
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provide ramps fo, handicapped access «o .he raised „,uc,ure and o.her design cons,rain,s and 

oonsidera.ions resuUing from ,he decision ,0 raise .he base of .he poo, above .he wa.er ,ah,e. 

D u r i „ g ,he period of S.p.«mber ,h,ough December ,990. Newark. Hoechs, Ce.anese and N » E P 

nego.ia.ed .he .erms of .he ACO which was executed on February 15, ,990. 

SITE r l 1 ^ T n B Y 

A . i„ves,iga,ion in.o ,he „nd use, ope„,io»a, and ownership his,ory of ,he Poo, Si,e, ini.ia.ed as 

p a „ of ,he Phase . lnves.i8a,ion. was con.inued .h,ou8h ,he Phase „ lnv,s,i8a,ion and ,s on-

going This inves,i8a.ion is based on review of his.orica, maps and pho,o8raphs, a property .,.,e 

search and o.her his.orica, document and records as referenced. The property .,.,« search 

confined severa, breaks in .he .i.,e and conse,uen„y does no. re,iab,y documen. ,he comp.e.e 

ownership sequence or dates. 

m n r y AND 1 ™" nF sir, NATION 

.»„t A*V Binck 2052 Lot 1, which includes the 
According .0 (he City of Newark <ax maps, .he presen. day Block 2052. 

e„.ir, .ronbound Recrea.ion Cen.er Si.e. was formeriy L« U ,2. ,6, 20, 2< and .wo addi.iona, ,o,s 

»i,hou, iden.ified ,0, numbers on one or more unide„,ifi«d b.ocks. A„ of ,h. ,o.s were apparency 

,.2 shows a copy of .he curren, .ax map which s.i„ shows .he ,o. ,ines of ,he former ,o«. 

, smau portion of the forme, U . .6. According ,o sever., his.orica, maps, inCuding a ,950 

Sanborn map and a ,94. CeUnese map. .he former Ce,anese -Undo, P,an.- was a,so ,oca,,d on 

these same lots. 
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«r t*,P Pool Site as five separate 
u •« of title and historical conveyance of the Pool 

D « to the breaks in the eh»n of title o f ^ ^ i s 

n H f n identifiable lot lines, the precise ownersmp 
tracts that do not correspond to .dentil .a ownership and 

the current understanding of the precise u 
uncertain. The following summarizes the current 

operational history. 

d entirely by The Celluloid Corporation. There is no record of 
As of 1911, the Pool Site was owned entirely by l o C e l a n e s e Corporation of America; 

-', A iv™ The Celluloid Corporation to Celanese <-°rp 
, date of conveyance o. deed from The _ Q ^ 

ujtth Telanese on Marcn 1 
h0wever, the Celluloid Corpora,™ merged with I K O l d s 

„,,.rf the Lindol Plant from approximately 1941 to 
bel ieves that Celanese operated ^ ^ ^ ^ ^ , ^ c h a i n 

indicate numerous conveyances between ^ ^ o f ^ 

of - after 195, for one or more of the five tracts appear, « ^ ^ _ 

Pool Site are Rome-Charles Corporation; ^ ^ ^ I n c . (formerly 

Chemical Company; Thibant and Walker Co., Inc., JGR Co p., ^ ^ a c Q u i r e d 

t v and Cook & Dunn Paint Corporation. The city 
Continental Bulk System Inc.); and Cook 

all of Lots 12, 16, 20 and 24 by 1966. 

T AND USEJilSlQRY 

history at the Pool Site: 

• 1908 Sanborn Map 

• 1931 Sanborn Map 

April 6, 1940 Aerial Photo 

April 28, 1947 Aerial Photo 

October 8, 1948 Celanese Facility Map 
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1950 Sanborn Map 

April 7, 1951 Aerial Photo 

April 16, 1959 Aerial Photo 

January 14, 1963 Aerial Photo 

March 29, 1966 Aerial Photo 

August 11, 1968 Aerial Photo 

May 30, 1970 Aerial Photo 

April 15, 1973 Aerial Photo 

April 9, 1978 Aerial Photo 

October 23, 1982 Aerial Photo 

May 18, 1989 Aerial Photo 

• J J a t t h e e n d 0 f Part 1 of this Phase II Report as 
Copies of the maps and aerial photos are proved at the end 

Attachment 1. 

The Sanborn map * o , a structure facin8 - « 0 

m - e a s , of the intersection with S, Charles Street. The secure is approximately 75 x ,00 . 

ri8h,-of-way for Kossuth Street is shown as a -paper str*,- and appears ,0 he .he bas,s for a 

s p l r a t . Block delation of , 0 , for ,h« area bounded by Beriin Street CRome S,r.e., , . Charies 

,re,,Kossu,h,ree.ri8h..of-wayand McOre8orAv,nue. A series of buUdings *b,,«d T , 

Ceroid Company are shown on a B.oek ,abe„d 205, approxima.ely 4* fee. -hwes, of 

s i„ 8 ,e s.ruc,ure. Block 2059 is shown as .he area hounded hy .he ex.ension of Komorn S.ree, 

. ,i.h, of-wav of Barbara Stree. and St. Charles Slreel. The McGregor Avenue, the paper s.ree. r.8h.-of-way ear 
. i.h.M 'Refinery Dept.", -Camphor Dept., and Oil facilUies shown a. .he Celluloid Company are labeled Refinery uep 

Boilins'. No other adjacent land uses are shown. 

The Sanborn map shows considerable development of the sit, and the surrounding area A 

facility tabe.ed The Cellu.oid Corp. Undo, Plan, has replaced the sing,, structure. A 
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c.Pt with five additional structures 
t o w 0 f structures has - constructed fronting on Rome S„ w „ h 

— » — " part or » « . — P an, . P ~ ^ « > ^ ^ 

— « — « - — ^ . - - - — 

C o r p . The Ce„u,oid Company buildings - « ' p , a m . 

The triangular parcel northwest of the Acetate _ ^ ^ ^ 

- " S C " P P ' : ' ' S T o 2 l as on ,h. ,90, map a . a — on * . - ™ 

d a y I r o n b o u „ * ~ ^ ^ h b e ) e d B a t | o w F o o n d r i es . ,nc. no, in o p — 
present-day Block 2052, Lot P . $ $ h o w n l h e 

— — ° r *> fac":,y o7„;pp;::::: I - - — * 

of S,. Charles Street are no, shown on the map. 

„ .hows the Linaol Plant facilities ,0 be ,he same as shown on 
The April 6, .940 aerial photograph shows the ^proximately 

,75 fee. f-om the intersect.on w.th Rome a ^ 

northeast of the Unao, Plan, A large structure .s shown a„h Sacks 

immeaia,e,y nor,,northeast of the Undo, Plan, site on P " - ^ ^ T h e 

.„d D „„„ building and residences on ,he southwest s,a. of St. Char.es S, P 

The Apri, » . ,47 aeria. pho,.,raph shows essentia.,, the same .and uses a, -

an ahove-ground ,ank farm has bee. constructed a, the , 
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„ucklMd, of sond »*. »- *>• ™ "°r,h s,Mkpi,e is "r-r;mor;. 
l e ve, and shows . s.eep cu, face sugges.ing .ha, ma,eria, was being ..moved from ,he s.ockp,e. 

„» p>an, faculties. The adjacent iand uses do no, appear significant* changed except tha, .he 

asphal. mixing plan, appears 10 have been removed. 

. . • .....j 'mlanese Corp. of America, Plas.ics The October 8. 1948 Celanese Facil.ty map wh.ch is titled Celanese t-o 

Oivision- provides a detailed ,ayou, of the Lindol Plan,. «.. shou.d be noted «ha, ,h. opera.iona, 

descriptor labeling on ,his map (in small bold type, such as ,ank farm", "landmr. -pilot p.anf. e.c. 

Hoechs, Celanese- in.erpre.a.ion and undemanding of .he opera.ior, .here are no confirms 

records) The building outlines of ,he Lindo, Plan, closely correspond ,o ,he ,947 aena. 

as a "Coal Yard". 

T h e ,950 Sanborn map shows no signified land use changes excep, ,ha, , scrap iron and junk 

vard is shown on .he nor.hwes. side of McGregor Avenue a, .he presen.-day loca.ion of The 

Tid.wa.er Baling Company (.his opera.ion can a,so be identified in .he ,947 aerial pho.ograph). 

The April 7, ,95, aeria, photograph is , . a very sma„ sea,, but no significan, ,,and luse changes are 

apparent. Both slockpil. areas appear ,o be smaller in size. 

The April ,6. ,959 aeria, photograph shows dramatic land us. change, A„ of .he structures 

Undo, Plan, have been demolished except for two which are believed to be a sma„ office building 

fronting on S, Charles S,ree. and , pilo. plan, The ,w. s,ockpi„s ,r . gone. bu. a Urge whi.e area 

appears wh.r. .he coa, s,ockpi,. (no„h s.ockpi,e, had been. The raw ma.eria, above-ground 

storage unks a, .he north.es, corner of .he Undo, P,.n« si.e have been removed, bu. .he 

f„„„da.ions and supports for ,h, tanks remain. The railroad siding has been removed. 
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Considerable rubble remains on-site. A new, small white structure has been constructed next to 

the building that is believed to be the pilot plant. The adjacent land uses are not significantly 

different from the 1951 aerial photograph. 

The January 14, 1963 aerial photograph shows no noticeable change in land use at the site or 

adjacent sites since the 1959 photograph. 

The March 29, 1966 aerial photograph shows that all structures at the Lindol Plant have been 

demolished. The supports for the above-ground tanks at the raw materials storage area remain. The 

rubble observed in previous photographs has been removed. A small area off St. Charles Street is 

used for automobile parking. 

The August 11, 1968 aerial photograph shows that construction of the Ironbound Recreation Center 

skating rink and stadium has begun. Foundation structures for the new building are visible. The 

Acetate Celluloid Plant has been demolished, as has the Scrap Plant so that the entire; area of the 

present-day Ironbound Recreation Center, including the playing fields, is clear of structures. A 

new building has been constructed across Rome Street from the site. 

The May 30, 19.70 aerial photograph shows that the Ironbound Recreation Center skating rink, 

stadium and running track appear complete and cover much of the former Lindol Plant site. The 

present-day football/soccer field and baseball fields are not yet complete. A small playground has 

been completed on the southwest side of the skating rink at the location of the proposed pool. 

The April 15, 1973 aerial shows the completed Ironbound Recreation Center and playing fields. 

The Tidewater Baling operating has expanded noticeably. 

The April 9, 1978 aerial photograph shows no noticeable changes in land use. 
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The October 23, 1982 aerial photograph shows no indications of land use changes except for an 

addition to the northwest side of the former Sacks Barlow Foundries building. The addition 

appears to extend over the location of the former asphalt mixing plant identified on the 1931 

Sanborn Map. 

The May 18, 1989 aerial photograph shows the site as it has been during the Phase I and Phase II 

investigations. The small playground area has been demolished in preparation for pool 

construction. 

PLANT OPERATIONS 

There is little documentation of the plant operations at the Celanese Lindol Plant and, to date, no 

documentation of the plant operations by The Celluloid Company. The Celanese Division that 

operated the Lindol Plant has gone through several organizational changes over the past 40 years 

and few records have been discovered. Hoechst Celanese does not produce Lindol today. The 

1948 Celanese Facility map shows the outline of the various structures at the Lindol Plant. The 

operational descriptor labels (in small block type) have been added to the base map based on best 

current interpretation and understanding of the operation, but cannot be documented at this time. 

Similarly, all of the site-specific information described below is based on incomplete, records and 

unconfirmed sources and, consequently, is subject to correction. 

PRODUCTS 

m 

Lindol is a trade name for tricresyl phosphate. The Lindol Plant is believed to have primarily 

manufactured tricresyl phosphate but also tri-2,4 dimethylphenol phosphate, tri-phenol phosphate, 

and tri-orthophenol phosphate. It is believed that the meta and para isomers of tricresyl phosphate 

were produced and that operations were controlled to minimize the unintentional production of the 
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ortho isomer so that less than one percent of the manufactured tricresyl phosphate was in the ortho 

form (which is significantly more toxic). 

The products produced are all triaryl phosphates. Celanese is noted in the literature as the first 

producer of triaryl phosphates (Van Wazer, 1961). Table 1.1 provides a summary obtained from 

reference documents of the triaryl phosphates produced by Celanese, the Celanese trademark and 

the primary use. It is not known which of the trademarked triaryl phosphates, other than Lindol, 
t 

were produced at the Newark Lindol Plant. 

Tricresyl phosphate (para isomer) is reported as an oily, practically colorless, nonvolatile liquid. It 

is slightly soluble in water and is soluble in alcohol, ether, benzene and chloroform. Quantitative 

solubility in water is reported as less than 0.002% @ 85 deg. C. Additional quantitative chemical 

data are summarized as follows: 

Boiling Point 244 C @ 3.5 mg Hg 

Melting Point 77-78 deg. C 

Density 1.247 @ 25 deg. C 

Vapor Pressure 10 mm Hg @ 265 C 

Fiash Point 410 deg. F 

RAW MATERIALS 

The raw materials believed to have been used at the Lindol Plant include phenol, persilicic acid, 

phosphoric acid, potassium permanganate, oxalic acid, magnesium chloride, cresylic acids, sulfuric 

acid and caustic soda. 
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pv.pppnUCTS 

„ i s M tha, the by-products of the Xindo, P,an, operalion — * M - h , o , i c acid. Ugh. 

fraction hydrocarbons and still ends. 

r AMtTPACTUFTNG PROCESS 

T h e blowing , . generic description of the typical manufacturing — - » 

tricresyl phosphate. The process description was 
obtained from reference documents. The specific 

n^nnfac.uring process used a, the Undo, Plan, is no, known; however, i, is reported tha, a,l 

>—- - - *•—°f r-compou 

u, "HA rv„n Wazer 1961). The reaction equation w,th phenol is 
and phosphorus oxychloride (Van wazer, lyon 

3C(6)H(5)OH • POCKS) ~ (C(6)H(5))(3)PO • 3HC1 

A detailed process flow diagram is shown in Figure 1.3 (Van W.er. ,9,1; Kirk - Othmer, 1,12, 

ted ha, process,, techni.es vary depending of the ,eng,h of time the manu.ac urer has 

b e e n involved in production. ,he equipment available. whe,er ,he plan, is mu,purpos. or 

signed for produc.ion of only one es.er and ,h, grade of the phenolic ,0 be processe (Van 

wler ,9,1). The major processing steps are: condensation of the raw materia,, preliminary 

purificauon. final purifica.ion, dehydra.ion, decoioriaation and fi,,ra,,on. 

The rnndenffflti"" S t e p 

for the oroduction process include phosphorus oxychloride, cresylic 
The raw materials necessary for the production p ̂  t a , x . 
l c i d and a cata,ys, Meta, h.,ides are considered the favored catalyst (Van Ware, , 

The conditions required for the condensation step include temperatures .n the range of ,50 30 
ine conditions M These temperatures and 
deg. C (depending on the catalyst used) and an excess of the cresylic 

«r »h. triarvl ohosphate while minimizing the 
raw material ratios facilitate the formation of the triaryl phosp 
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production of cresyl phosphate and dicresyl phosphate. The reported temperature when using 

metal halides is 200 deg. C, with a reaction time of six to nine hours (Van Wazer, 1961; Faith, 

1975). Since the reaction mixture is highly corrosive, the reactor is glass lined or an alloy kettle 

(Van Wazer, 1961). The process can be either batch or continuous. In a continuous operation, the 

reaction mixture is passed through a series of reactors at successively higher temperatures. The 

crude reaction mixture from the last reactor is passed through a heat exchanger and condenser 

prior to the purification process (Faith, 1975). HC1 is evolved during the reaction and is passed 

through reflux condensers to a recovery system (Faith, 1975). Loss of phosphorus oxychloride with 

evolution of HC1 is reduced by either operating under moderate pressures or venting through a 

condenser (Van Wazer, 1961). 

Magnesium chloride is believed to have been a raw material at the Lindol Plant and would be a 

likely catalyst. Cresylic acid is also believed to have been a raw material at the Lindol Plant. 

There is no indication of phosphorus oxychloride having been a raw material at the Lindol Plant. 

However, synthesis of phosphorus oxychloride could have occurred at the Lindol Plant since two of 

the required chemicals, phosphorus and oxalic acid, are believed to have been raw materials. 

Chlorine would also have been required for the on-site synthesis of phosphorus oxychloride; 

hydrochloric acid, a by-product of triaryl phosphate production, could have provided-a source of 

chlorine. 

The Refining Steps 

The refining techniques are reported as fairly standardized among producers (Van Wazer, 1961). 

Variations include the sequence of techniques, batch washing versus column washes and the extent 

of purification. Plasticizer grades are more refined than the gasoline additive grades. 

The preliminary purification may first include washing of the crude reaction product with dilute 

caustic solution, approximately 2 percent (Faith, 1975). This step neutralizes any hydrogen 
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chloride ,nd hydrops and ex.racs .races of parUal es.erifica.ion producs and unreaced 

p„,„o,ic compounds. The nex. s.ep is Hash dis.iUa.ion. Preliminary purifica.ion may exCude ,he 

caustic acid wash (Van Wazer, 1961). 

The fina, purifica,ion process includes washing wi.h di.u.e caus.ic and wa.er ,o remove .races of 

organic acidi.y. .rea.men, wi.h di.u.e permangana.e so.u.ion .0 improve coior and oxidanon 

s,abi,i,y of .he produc, dehydra.ion by hea.ing under reduced pressure, b.eaching wi.h ac.iva.ed 

carbon and/or ear.h and final fil.ra.ion (Van Wazer. 1961). 

Since i. is believed ,ha, caus.ic soda, po.assium permangana.e and sulfuric acid were 

a, t he Undo, Plan., i. appears .ha. caus.ic washes and permangana.e washes may have been used. 

Pisullauon and fil.ra.ion opera.ions are also believed «o have been presen, a, .he Lindol Plan,. 

* • • 
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PHASE II FIELD INVESTIGATION OF SOIL AND 
GROUND-WATER QUAJLTTY CONDITIONS, 

IRONBOUND POOL SITE, 
NEWARK, NEW JERSEY 

INTRODUCTION 

In August 1987, Geraghty & Miller, Inc. was retained by Dresdner, Robin & 

Associates of Jersey City, New Jersey, consultants to the City of Newark, to conduct 

hydrogeologic investigations at the proposed swimming pool site at the Ironbound 

Recreation Center in Newark, New Jersey. This report summarizes Phase II field 

investigation activities carried out at the Ironbound Pool Site from February 1988 through 

September 1989 and describes the results of ground-water recovery and treatment testing. 

The Phase I investigation, conducted in September 1987, focused on assessing soil 

and ground-water quality conditions in the vicinity of the proposed pool site, and evaluating 

ground-water recovery and treatment needs associated with anticipated construction 

dewatering activities. Phase I involved soil sampling in the area of the proposed pool 

excavation and the installation and sampling of six shallow monitoring wells. The results 

of the Phase I investigation were summarized in Geraghty & Miller's JẐ ecember 1987 

report, entitled "Assessment of Soil and Ground-Water Quality Conditions at the Ironbound 

Recreation Center, Newark, New Jersey." This report was submitted to the New Jersey 

Department of Environmental Protection (NJDEP) as part of Dresdner, Robin & 

Associates' December 1987 report (Dresdner, Robin & Associates 1987). 

In a-letler-ia th&Qfr o&NwiMK dated-February 11,1988, the NJDEP specified the 

locations of fo* additional mi 

draft ĵ .dmimK t̂ive consent 

| the s|e was 

le following 

|eptem^ n 198 

^ells to be installed Aj te Ironbound Pool Site. 

and remediation invcstjgati< 

tiACity of Newai in Fewpy ^88. Subsequently, 

Her KCO) ^gardine an 

id outsat the site fr^pbi|ary 1988 throogh 

IT 
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The installation and sampling of four additional shallow monitoring wells 

(Monitoring Wells MW-7 through MW-10) at locations specified by the 

NJDEP to better define the horizontal extent of ground-water contamination 

(during April and May 1988). 

The drilling and sampling of seven additional soil borings (Soil Borings S-7 

through S-13) at, and in proximity to, the pool excavation area (during April 

1988). The collected soil samples were analyzed for waste classification 

parameters and other parameters to determine soil-quality conditions in the 

vicinity of the proposed pool excavation (during April 1988). 

The installation and sampling of a deeper monitoring well (Monitoring Well 

MW-11) that was used for a controlled aquifer pumping test for construction 

dewatering purposes (during May 1988). 

The installation and sampling of a shallow monitoring well (Monitoring Well 

MW-12) at a location where soil borings had shown the presence of 

nonaqueous phase liquid in the saturated zone (during May, June, and 

October 1988). 
• t 

The implementation of two controlled pumping tests on Monitoring Wells 

MW-6 and MW-11 for construction dewatering design purposes. Two 

granulated activated carbon (GAC) units were concurrently pilot-tested for 

ground-water treatment. Water samples were collected during the testing to 

assess the effectiveness of the GAC units (during June 1988). 

A bench-scale treatability test on water pumped from on-site Monitoring 

1 W e i MW-1 MW-fa and |w-12&arried|>ut at £ e laboptory of Calgon 

Cortoratiolin Pittlirgh, Pennsylvania (conducted from September 

I 2198lfcrougi February 198*^ 
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o The collection of two rounds of synoptic water-level data from all on-site 

monitoring wells (in June and September 1988). 
' , ' 1 

o The collection of continuous water-level data through the installation of an 

automatic water-level recorder on Monitoring Well MW-12 (from September 

1988 to the present). 

FIELD PROGRAM 

Monitoring Well Installation 

Between April 21 and April 25, 1988, four shallow monitoring wells (Monitoring 

Wells MW-7 through MW-10), ranging in depth from 17.5 to 19.5 feet below ground 

surface, were installed in the vicinity of the proposed swimming pool site by Environmental 

Drilling, Inc., Mount Arlington, New Jersey. Monitoring Wells MW-11 and MW-12 were 

installed in May 1988. Monitoring Well MW-12 is a shallow well, 18 feet in depth, and 

Monitoring MW-11 is a deeper well that was installed to a depth of 34 feet below ground 

surface. A Geraghty & Miller hydrogeologist was present to describe the geologic samples 

and document monitoring well construction. The locations of all on-site -monitoring wells 

are shown on Figure 1. 

Monitoring Well MW-11 was installed at a location where dewatering would have 

been required for the deeper end of the originally proposed swimming pool. The depth of 

dewatering was to be approximately 16 feet below ground surface* at this location. 

Monitoring Well MW-11 was installed to provide a sufficient saturated thickness (screened 

interval) to allow for the originally anticipated dewatering. The pool has now been 

redesigned as a totally aboveground facility. 

The monitoring wells were drilled by using 6 1/2-inch inside diameter hollow-stem 

augers. The finished boreholes were 10 to 12 inches in diameter. Split-spoon samples were 

collected continuously in each borehole from ground surface to the top of the water table, 
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and at 5-foot intervals from the top of the water table to the bottom of the borehole. The 

split-spoon soil samples were monitored at the time of collection by using an organic vapor 

analyzer with a photoionization detector. The geologic logs for the monitoring wells are 

provided in Appendix A. 

The monitoring wells were constructed using 4-inch diameter, flush-jointed PVC 

casing and 0.020-inch slot well screen. The casing and screen assemblies were installed in 

the open boreholes, and a filter pack compatible with the screen slot size was placed in the 

annular space between the screen and the borehole. Well construction details are 

summarized in Table 1. The wells were developed by pumping with a submersible pump 

until clear water was produced. The monitoring wells are protected by 6-inch diameter, 

flush-mount protective casings, except for Monitoring Wells MW-11 and MW-12, which 

have aboveground steel protective casings. Schematic monitoring well construction 

diagrams are shown on Figure 2. 

New Jersey-licensed land surveyors, Alfred J. Clark, Inc., Passaic Park, New Jersey, 

surveyed the monitoring well locations and elevations of the tops of each well casing for 

Monitoring Wells MW-7 through MW-12. Monitoring well elevation and water-level 

measurement data for all 12 monitoring wells installed at the site are summarized in Table 

2. Construction Surveyors, Inc., Oakland, New Jersey, surveyed Monitoring Wells MW-1 

through MW-6. 

Soil Borings , 

Six soil borings (Soil Borings S-7 through S-12) were drilled on April 25, 1988 by 

Environmental Drilling," Inc., Mount Arlington, New Jersey, to further characterize soil 

quality within and below the proposed pool excavation. A separate boring, located to the 

south of the proposed pool site (Soil Boring S-13), was advanced by using a hand auger 

to collect a shallow soil sample. Sample depths, analytical parameters, and observations 

during sampling are summarized in Table 3; soil boring locations are shown on Figure 3. 

The geologic logs for the soil borings are provided in Appendix A. 
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The soil sampling tools were decontaminated prior to sampling and between 

successive soil borings with a laboratory-grade detergent solution scrub and rinse, followed 

by a rinse with distilled water. Field blanks were also collected during sampling. The 

samples, field blanks, and a trip blank were analyzed by Envirotech Research, Inc., Edison, 

New Jersey. The soil sampling protocols are presented in Appendix B. . » 

Ground-Water Sampling 

Geraghty & Miller personnel sampled Monitoring Wells MW-7 through MW-10 on 

May 9, 1988 in accordance with the protocols outlined in Appendix C. The sample set 

included a blind replicate sample from Monitoring Well MW-10, a field blank sample, and 

a trip blank sample. All ground-water samples and the field blank were analyzed for 

parameters on the U.S. Environmental Protection Agency (USEPA) Priority Pollutant List 

and total tricresyl phosphate (TCP). The trip blank was analyzed for volatile organic 

compounds (VOCs). The samples were analyzed by Envirotech Research, Inc., Edison, New 

Jersey. 

During the sampling of Monitoring Well MW-12 (in June 1988), the well was 

pumped for approximately 8 minutes at a rate of approximately 6 gallons per minute 

(gpm). The pumped water was placed in a 55-gallon drum. The purpose of this short-term 

pumping was to determine if a free, nonaqueous phase liquid, with a density greater than 

water, was present in the water pumped from this monitoring well. 

Water samples from Monitoring Well MW-12 were collected in clear glass bottles 

and a trace of a nonaqueous phase liquid was noted in the water samples. Water samples 

were retained for analysis for total petroleum hydrocarbon, (TPHC), base/neutral and acid 

extractable organic compounds (BNAs), and TCP. An additional sample was collected from 

Monitoring Well MW-12 on October 6, 1988 and analyzed for VOCs. 

Water samples from Monitoring Wells MW-6 and MW-11 were collected in June 

1988 during the pilot testing of GAC units. These samples were analyzed for parameters 
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on the USEPA Priority Pollutant List (excluding metals, cyanide, and phenols), TCP, 

biological oxygen demand (BOD), total suspended solids, and pH. • 

Aquifer Pumping Tests 
V 

Pumping tests were conducted on Monitoring Wells MW-11 and; MW-6 on June 2 

and 3, 1988, respectively. The primary objective of the pumping tests was to develop an 

estimate of aquifer hydraulic characteristics that would be used to estimate pumping rates 

for a pump and treat system associated with construction dewatering. The original pool 

design called for an in-ground construction, with the deepest portion of the pool being at 

the southern end. The site was to be dewatered to a depth of 16 feet below ground surface, 

according to the original pool design. An electric-powered submersible pump with a control 

valve was used for the pumping test and a gasoline-powered generator supplied electric 

power to the pump. 

Monitoring Well MW-11 Pumping Test 

On June 2, 1988, a 4-hour, constant-rate pumping test was conducted on deeper 

Monitoring Well MW-11 located near the southwestern end of the proposed pool. This 

well was chosen for pumping because it would provide a sufficient saturated thickness to 

allow for dewatering to a depth of 16 feet. The well was pumped at a rate of 7.75 gpm, 

and the pumped discharge was passed through two GAC units in parallel. (Two parallel 

GAC units were necessary because the individual GAC units can only handle a maximum 

flow rate of 5 gpm). 

Prior to the initiation of the pumping test, water levels were measured in all of the 

monitoring wells. An automatic water-level recorder was placed on Monitoring Well MW-1, 

the most proximate shallow well to Monitoring Well MW-11, to provide a continuous record 

of water-level behavior in this well during the period of pumping. 
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Monitoring Well MW-6 Pumping Test 

On June 3, 1988, a 4-hour, constant rate pumping test was conducted on Monitoring 

Well MW-6. This well, which is located near the northeast end of the proposed swimming 

pool, was selected for pumping because it showed the highest concentrations of BNAs in 

ground water during the Phase I investigation. The well was pumped at a rate of 

approximately 2 gpm and the pumped discharge was passed through two GAC units. As 

previous water samples from this well had shown high phenol concentrations, the two GAC 

units were used in a series arrangement to provide increased time for contact. During the 

Monitoring Well MW-6 pumping test, water-level measurements were made periodically in 

Monitoring Wells MW-7, MW-8, and MW-12. 

Pilot-Scale Ground-Water Treatability Test 

During the aquifer pumping tests, the pumped water was passed through GAC units 

for treatment and a series of water samples was taken to assess pre-treatment (influent) and 

post-treatment (effluent) water-quality. The objective of the GAC unit pilot test was to 

assess the effectiveness of the GAC units in removing organic constituents. 

- The GAC units were purchased from the Calgon Carbon Corporation, Pittsburgh, 

Pennsylvania. Each unit contained 160 pounds of GAC in a 55-gallpn, high-molecular-

weight polyethylene drum. A 3,500-gallon tanker truck was provided by Environmental 

Services, Inc., Newark, New Jersey for the temporary storage of the water, that was pumped 

and treated during the tests. 

During the pumping tests, composite influent and effluent samples were collected for 

an analysis of USEPA Priority Pollutant constituents (with the exception of VOCs), TCP, 

BOD, total suspended solids, and TPHC. Since composite sampling for VOCs can cause 

reduction in concentration through volatilization, grab samples for VOCs were collected 

from the influent and effluent of the GAC treatment units after approximately 2 hours of 
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pumping. Specific conductance and pH were measured periodically in both influent and 

effluent samples during the pumping tests. 

Bench-Scale Ground-Water Treatability Test 

A bench (or laboratory)-scale treatability test was conducted by Calgon Carbon 

Corporation on ground-water samples collected from Monitoring Wells MW-6, MW-11, and 

MW-12. .The purpose of these tests was to determine the applicability of the GAC 

treatment process and to estimate GAC consumption rates. The wells were sampled on 

September 19, 1988. A submersible pump, powered by an electric generator, was used to 

evacuate the wells and collect water samples. 

Prior to sampling, approximately 275 gallons of water were pumped from Monitoring 

Well MW-11 at a rate of 4 gpm. The water had discontinuous, non-aqueous films on the 

surface and a strong odor. Although the water was initially grayish-black, it became clearer 

as pumping continued. The flow was reduced to prevent aeration of the sample and 

approximately 3 gallons of water were pumped into a 5-gallon glass container. 

Approximately 100 gallons of water were pumped from Monitoring Well MW-12 at 

a rate of 2.5 gpm. A reduction of flow to 1 gpm occurred as the well was dewatering. The 

water was white and foamy when pumped. After the water was allowed to remain quiescent 

in drums, bits of foam and a non-aqueous film were observed on the water surface. The 

water was then observed to be grayish-black in color and had an extremely strong odor. 

Five gallons of water were collected in a second glass container. 

Approximately 160 gallons of water were pumped from Monitoring Well MW-6. 

The water had no film, but it was odorous and was slightly gray in color. Prior to sampling, 

the flow rate was reduced and 2 gallons of water were pumped into the container that held 

the 3 gallons of water from Monitoring Well MW-11. 
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Samples were shipped to Calgon Carbon Corporation laboratory, Pittsburgh, 

Pennsylvania, for testing. The report from Calgon is provided in Appendix D. 

Water-Level Monitoring 

Water level were measured in all monitoring wells installed to date on June 2 and 

September 6, 1988; these data are summarized in Table 2. In September 1988, an 

automatic water-level recorder was installed in Monitoring Well MW-12 to continuously 

monitor water levels. The results of this water-level monitoring study are discussed in the 

Water Level Fluctuations section of this report. 

Daily precipitation data have been obtained from the National Oceanic and 

Atmospheric Administration (NOAA, 1988; 1989) and the Newark Airport meteorological 

weather station since the installation of the water-level recorder in Monitoring Well MW-

12; these data have been compared with the water-level data to characterize the shallow 

water-table aquifer's reaction to precipitation events. 

AQUIFER CHARACTERISTICS 

Site Geology ™* Hyrirogeologv 

According to Nichols (1968), a certain portion of Newark is underlain by Pleistocene 

age stratified glacial drift (Figure 4). Glacial drift includes fluvial (river) and lacustrine 

(lake) deposits. The fluvial glacial deposits are generally stratified sand and gravel; the 

glacial lacustrine deposits are usually bedded or laminated silt and clay. The 

unconsolidated deposits in this area are underlain by the Triassic age Brunswick Formation, 

which generally consists of reddish-brown sandstone and shale. The depth to bedrock 

below the site is reportedly on the order of 70 feet, although the depth varies from 52 to 

110 feet below ground surface within approximately 0.25-mile of the site (Nichols 1968; 

Nemickas 1974). 
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Based on data collected during the Phase I and Phase II investigations, the site is 

underlain by artificial fill and unconsolidated deposits to a depth of at least 35 ft below 

ground surface. The thickness of artificial fill under the site ranges; from zero to 

approximately 7 feet. The fill is generally thickest in the northwestern portion of the site, 

according to the lithologic logs of Monitoring Wells MW-1, MW-2, and MW-5. The 

unconsolidated deposits are comprised of brownish-gray, fine-to-medium sand with varying 

amounts of silt. The amount of silt appears to increase with depth. The depth to water at 

the site ranges from approximately 3 to 7 feet below ground surface. Bedrock was not 

encountered during drilling at the site. 

Water-level contour maps were constructed from water-level measurements made 

on June 2 and September 6, 1988 (Figures 5 and 6, respectively). The principal direction 

of shallow ground-water flow is to the southeast and the hydraulic gradient in the proposed 

pool area ranges from 0.003 ft/ft to 0.015 ft/ft. 

The water-level drawdown data from the short-term pumping tests conducted on 

Monitoring Wells MW-6 and MW-11 were plotted on semi-logarithmic graph paper (Figures 

7 and 8, respectively) and analyzed using the Cooper-Jacob modified non-equilibrium 

equation (Cooper and Jacob 1946). Calculated values of aquifer trammissivity range from 

1 900 to 2,400 gallons per day per foot (gpd/ft). Based on a saturated thickness of 28 feet, 

estimates of hydraulic conductivity range from 68 to 86 gallons per day per foot squared 

(gpd/ft1), equivalent to 9 to 11 ft/day. The value of 28 feet was calculated by subtracting 

the depth to water in Monitoring Well MW-11 from the total depth of the well. 

As a result of pumping Monitoring Well MW-11, the water-level drawdown in 

Monitoring WeU MW-1, which is located 21 feet northwest of Monitoring Well MW-11, was 

031 foot, whereas the water-level drawdown in Monitoring Well MW-12, which is 75 feet 

east of Monitoring Well MW-11, was approximately 0.74 foot. In that Monitoring Well 

MW-1 is much closer to Monitoring Well MW-11 than Monitoring Well MW-12, this water-

level drawdown response may indicate that the aquifer is anisotropic, that is, the zone 

connecting Monitoring Wells MW-11 and MW-12 is more permeable than the zone 

GERAGHTY & MILLER. INC. ATTACHMENT 



it 

connecting Monitoring Wells MW-11 and MW-1. The thickness of fill at the location of 

Monitoring Well MW-1 is approximately 7 feet. At the locations of Monitoring Wells MW-

11 and MW-12, the thickness is no more than 4 feet. It is possible that the fill inhibits the 

shallow hydraulic connection between Monitoring Wells MW-1 and MW-11. An alternative 

explanation is that a physical barrier, such as a building foundation, is present between 

Monitoring Wells MW-11 and MW-1. 

The hydraulic gradient measurements and hydraulic conductivity values were used 

to estimate ground-water travel times in the shallow aquifer system. A summary of 

calculated ground-water travel times and the assumptions used in the calculations is 

provided in Table 4. 

Water-Level Fluctuations 

Ground water fluctuations below the site of the proposed swimming pool have been 

monitored since September 1988 using a Stevens Model 68 automatic water-level recorder 

installed in Monitoring Well MW-12. The daily precipitation record for NOAA's Newark 

Airport meteorological weather station from September 1988 through September 1989 is 

shown on Figure 9. A comparison of this record with the water-level hydrograph on the 

same figure provides an indication of water-table fluctuations in response to precipitation. 

In general, the effects of recharge at the site are apparent immediately following rainfall 

events. During winter months, the water table's response to precipitation is slower. 

Following a rainfall-induced water-level rise, the water level begins to drop within 

approximately 3 or 4 days following rainfall events, provided there is no additional 

precipitation. 

Since the installation of the water-level recorder, the highest recorded water-level 

elevations were in May, June, and August 1989, in response to an unusually wet spring 

and summer. During these three months, the water table reached peak levels of 

approximately 2.9 feet below ground surface. 
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A peak in the water-table level of approximately 4.1 feet below ground surface was 

also observed in early December 1988 in response to precipitation in the latter part of ; 

November 1988. With the exception of this peak, the recorded water-table level from 

September 1988 through most of February 1989 remained between approximately 5.0 and 

5.9 feet below ground surface. - • 4 

Normal monthly precipitation for Newark is provided in Table 5, along with the 

precipitation record for the period from September 1988 through September 1989. The 

deviation from normal precipitation for this period is also shown in this table. 

SOIL AND GROUND-WATER QUALITY CHARACTERISTICS 

Soil Quality 

The analytical results for soil samples collected during the Phase II investigation are 

summarized in Tables 6 and 7. Table 6 provides a summary of USEPA Priority Pollutant 

parameters and TPHC concentrations, and Table 7 presents hazardous waste characteristics 

and TPHC concentrations for the collected soil samples. Soil boring locations are shown 

on Figure 3; the collection dates and depths of soil samples and the analytical parameters 

are summarized in Table 3. 

The soil samples exhibited a number of BNAs and to a lesser degree, VOCs. The 

most prevalent compounds were tricresyl phosphate and 2,4-dimethylphenol which were 

detected in all soil samples. Detectable levels of tricresyl phosphate ranged from 3,000 

micrograms per kilogram (ug/kg) in Soil Boring S-7 (0 to 4 feet) to 2,900,000 ug/kg in Soil 

Boring S-12 (5 to 12 feet). Concentrations of 2,4-dimethylphenol ranged from 1,000 ug/kg 

in Soil Boring S-7 (4 to 6 feet) to 172,000 ug/kg in Soil Boring SA2 (5 to 12 feet). 

Priority Pollutant metals were detected in Soil Borings S-7, S-9, S-10, and S-13. 

Lead and zinc showed the highest concentrations in Soil Borings S-7 (0 to 4 feet) and S-13 
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(1 to 2 feet). (The 0 to 4 feet sample from Soil Boring S-7 was taken from the auger flight. 

The proximity of a gas pipeline prevented the use of a split-spoon sampler in this area.) 

Total phenols were analyzed by the standard wet chemistry method and were 

detected in all soil samples. The highest concentration, 368 milligrams per kilogram 

(mg/kg), was detected in Soil Boring S-8 (9 to 10 feet) and the lowest concentration, 17.1 

mg/kg, was detected in Soil Boring S-12 (13 to 14 feet). TPHC concentrations were 

detected in all samples with the exception of Soil Borings S-ll (13 to 14 feet), S-12 (0 to 

5 feet) and S-12 (13 to 14 feet). The highest concentration of TPHC (1,290 mg/kg) was 

detected in Soil Boring S-8 (0 to 5 feet). 

The soil samples which were analyzed for waste classification did not exhibit the 

characteristics of EP toxicity (Table 7). Arsenic was detected in several soil samples which 

were analyzed for waste classification. The highest detected concentration was 0.023 mg/L 

in Soil Boring S-9 (0-5 feet). This concentration is well below the EP toxicity characteristic 

concentration for arsenic of 5 mg/L. Chromium was detected at a concentration of 0.22 

mg/L is one sample for waste classification (Soil Boring S-10, 0-5 feet). This concentration 

is also well below the EP toxicity characteristic concentration of 5 mg/L for chromium. 

The herbicide 2,4-D was detected in several soil samples analyzed for waste classification. 

The highest detected concentration was 0.099 in Soil Boring S-ll (0-5 feet). This is well 

below the EP toxicity characteristic concentration of 10 mg/L for 2,4-D. The soil samples 

did not exhibit the characteristics of ignitability, corrosivity, or reactivity. TPHC was 

detected in all samples analyzed for waste classification with the exception of Soil Boring 

S-12 (0-5 feet). Concentrations of TPHC in these samples ranged from 35 to 1,290 mg/kg. 

Based on these analytical results, the NJDEP issued a waste classification opinion that the 

sampled soil is ID-27 (non-hazardous) waste. 

Ground-Water Quality 

Geraghty & Miller sampled four of the five new shallow monitoring wells 

(Monitoring Wells MW-7 through MW-10) on May 9, 1988, in accordance with the 
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protocols presented in Appendix C. The sample set included blind replicate samples from 

Monitoring Well MW-10, a field blank sample, and a trip blank sample. All ground-water 

samples and the field blank were analyzed for parameters on the USEPA Priority Pollutant 

List and TCP, and the trip blank was analyzed for VOCs. The samples were analyzed by 

Envirotech Research. The laboratory analytical results are summarized in Table 8. 

Monitoring Well MW-12 was pumped for a brief period on June 3, 1988 to collect 

ground-water samples so that the water could be examined for the presence of a 

nonaqueous phase liquid. The water pumped from Monitoring Well MW-12 was initially 

black in color; however, it changed to a white foamy color after 1 to 2 minutes of pumping. 

The odor was very strong, and white-colored vapors were observed emanating from the 

surface of the water in the drum. Samples collected from this well were analyzed for BNAs 

and TPHC. The analytical results are shown in Table 11. Monitoring Well MW-12 

exhibited 2,4-dimethylphenol and tricresyl phosphate at respective concentrations of 36,300 

ug/L and 620 ug/L. Based on these results, a sample from Monitoring Well MW-12 was 

collected on October 6, 1988 and analyzed for VOCs. These results are summarized in 

Table 8. 

f . . 

The analytical results for acid extractable organic compounds indicate that phenols 

are present at high concentrations in Monitoring Well MW-10 and at lower concentrations 

in Monitoring Well MW-9. The replicate samples from Monitoring Well MW-10 exhibited 

370 to 393 ug/L of phenol and 14,900 to 15,400 ug/L of 2,4-dimethylphenol. The results 

were confirmed by the total phenolic tests which indicated 889 ug/L tptal phenols in 

Monitoring Well MW-9 and 15,600 to 18,500 ug/L total phenols in Monitoring Well MW-

10. Phenols were not detected in Monitoring Wells MW-7 and MW-8. i 

The analytical results for base/neutral extractable organic compounds indicate that 

several of these compounds, polynuclear aromatic hydrocarbons (PAHs) and phthalates, 

may be present in the gound water at trace to very low concentrations. Naphthalene and 

dimethylphthalate were detected in the duplicate samples from Monitoring Well MW-10 

at concentrations of 15 to 17 ug/L and 13 to 14 ug/L, respectively. Other PAHS and 
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phthalates were found below the method detection limit. The samples from Monitoring 

Wells MW-8 and MW-9 showed trace concentrations of PAHs and phthalates below the 

method detection limit. No base/neutral extractable organic compounds were detected in 

the sample from Monitoring Well MW-7. 

TCP was detected in the replicate samples from Monitoring Well MW-10 at 

concentrations of 1,160 to 1,690 ug/L. This compound was not detected in the samples 

from Monitoring Wells MW-7, MW-8 and MW-9. 

The analytical results for VOCs indicate that benzene, toluene, ethyl benzene, and 

xylene (BTEX) are present in the ground water at the Monitoring Well MW-12 location. 

The total BTEX concentration found in this well was 6,631 ug/L. Very low concentrations 

of one or more of these constituents were also detected in two other monitoring wells. The 

replicate samples from Monitoring Well MW-10 showed benzene concentrations of 5.2 to 

5.4 ug/L, toluene concentrations of 4.7 to 4.8 ug/L, and total xylene concentrations of 8.3 

to 9.7 ug/L. (The toluene concentrations were below the reported method detection limit.) 

Toluene was also detected in the sample from Monitoring Well MW-8 at a concentration 

of 22 ug/L. The samples from Monitoring Wells MW-7 and MW-9 showed only trace 

concentrations of one or two chlorinated VOCs which were below the reported method 

detection limits. 

Tentatively identified BNA organic compounds (TICs) were detected in all of the 

monitoring wells with the exception of Monitoring Well MW-7. The TICs and their 

estimated concentrations are shown in Table 9. The wells which contained the highest 

priority pollutant and TCP concentration exhibited the highest concentrations of TICs. For 

example, Monitoring Well MW-10, which contained approximately 17,000 ug/L of priority... 

pollutant BNAs and TCP, exhibited over 40,000 ug/L of TICs. Monitoring Well MW-9 

showed 555 ug/L of priority pollutant BNAs and TCP and 1,370 ug/L of TICs; Monitoring 

Well MW-8 showed 1.8 ug/L of priority pollutants BNAs and 296 ug/L1 of TICs; Monitoring 

Well MW-7 exhibited neither priority pollutants or TICs. The TICs were comprised mainly 

of 4-methyl phenol and a number of other methylated and ethylated phenol isomers which 
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were not individually identifiable. The TIC analysis, in conjunction with the priority 

pollutant BNA and TCP analysis indicates that phenols and TCP are the major chemical 

constituents in the ground water. 

Several pesticides were detected at concentrations up to 10.6 ug/L in Monitoring 

Wells MW-7 and MW-8. However, the laboratory has indicated that these compounds were 

searched for but not detected in the BNA fraction, and their presence was not confirmed 

by the GC/MS tests. 

Arsenic, lead, thallium and zinc were detected in all or most of the ground-water 

samples; antimony and nickel were detected in one sample each. The lead and zinc results 

were qualified by the laboratory, since these analytes were also detected in the laboratory 

blanks. In general, the metal concentrations are low and do not appear to be elevated. 

. The field measurements of pH, temperature, and specific conductance for the 

ground-water samples collected from the four new shallow monitoring wells are summarized 

in Table 10. These measurements were collected following well evacuation for sampling. 

Ground-water concentrations of tricresyl phosphate and 2,4-dimethylphenol are shown on 

Figure 10. 

GROUND-WATER TREATABILITY 

Pilot-Scale Test Results 

The influent and effluent chemical characteristics of the ground-water sample 

collected during the pilot testing of the GAC units are summarized in Table 11. This table 

shows the constituent concentrations of influent and effluent samples from the Monitoring 

Well MW-11 and MW-6 tests, and the combined effluent samples collected from the tanker 

truck. 
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Visible traces of nonaqueous phase liquid (NAPL) were observed in the influent 

throughout the duration of the pumping test conducted on Monitoring Well MW-11. The 

influent samples were characterized by strong odors during the entire period of the test. 

A trace of NAPL and odor appeared in the effluent samples toward the end of the pumping 

test. It is expected that this NAPL is denser than water and is located at depth in the 

aquifer. 

The analytical results for the influent from Monitoring Well MW-11 indicate that 

this water/dense nonaqueous phase liquid (DNAPL) mixture contained very high 

concentrations of TCP (53,000 ug/L), 2,4-dimethylphenol (27,900 ug/L), and BNA, TICs 

(over 120,000 ug/L methylated and ethylated phenols and unknowns). Some phenol (390 

ug/L), naphthalene (230 ug/L), and trace levels of other PAHs and phthalates were also 

detected. BTEX were also present (330 ug/L total). 

During the test on Monitoring Well MW-6, no evidence of a NAPL was observed 

in either the influent or effluent samples. The influent sample had a strong odor; no odors 

were detected in the effluent samples. 

The analytical results for the influent from Monitoring Well MW-6̂  indicated that 

similar constituents were present as in the influent from Monitoring Well. MW-11; however, 

the Monitoring Well MW-6 influent generally contained lower concentrations. The 

Monitoring Well MW-6 influent exhibited TCP at 130 ug/L, 2,4-dimethylphenol at 17,700 

ug/L, phenol at 9,040 ug/L, BNA TICs at 39,070 ug/L (total), naphthalene at 80 ug/L, 

traces of other PAHs, and 204 ug/L total BTEX. 

The effluent sample analytical results indicate that the GAC units removed most 

Priority Pollutant parameters. Concentrations of TCP in samples from Monitoring Wells 

MW-11 and MW-6 were lowered by approximately 94 percent and 38 percent, respectively. 
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Ronrh-Scale Tfot Results 

Treatability testing of ground-water samples collected on September 19, 1988 (refer 

to the Field Program Section) was carried out at the Calgon Carbon Corporation laboratory 

in Pittsburgh, Pennsylvania. The report provided by Calgon of the procedures and results 

is presented in Appendix D. Laboratory-scale units were used at flow rates designed to 

simulate a full-scale GAC treatment unit under the following conditions: 

o carbon type: Calgon F-300 

o adsorber diameter: 10 feet 
o carbon mass: 20,000 pounds • 

o flow rate: 51 gpm 

o contact time: 88 minutes 

Ground-water samples were first pretreated through columns containing a proprietary 

mixture of clays and anthracite (Calgon Klensorb™) to remove the oily NAPL and then 

through diatomaceous earth filters to remove suspended solids. Both oil and solids can 

render GAC adsorbers ineffective in a short time. This pretreatmen. process removed 

greater than 90 percent of the petroleum hydrocarbons from the samples.and 45 to 70 

percent of the total phenols. 

Influent water to the GAC columns contained 16 mg/L (Monitoring Well MW-12) 

and 2 7 mg/L (Monitoring Wells MW-6 and MW-11) of total phenols. In both cases, 

immediate brea*hrough of phenols occurred. However, effluent concentrations were very 

low (<0.03 mg/L for the MW-12 effluent and <0.07 mg/L for the MW-6 and MW-11 

effluent). 

For the sample from Monitoring Well MW-12, a significant breakthrough occurred 

between 38 and 48 simulated days when effluent concentrations of phenols rose for a frne 

to levels exceeding the influent concentration (see Figure 1 of Calgon's report in Appendtx 

D) For the sample from Monitoring Wells MW-6 and MW-11, phenol effluent 

GERAGHTY & MILLER. INC. 
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concentrations stayed low throughout the test, with a slight increase from less than 0.06 

mg/L to 0.20 mg/L between 78 and 138 simulated days (see Figure 2 of Calgon's report 

in Appendix D). 

Assuming the low level breakthrough of phenols to be acceptable, Calgon calculated 

maximum carbon usage rates of 7 pounds of carbon per 1,000 gallons of water treated from 

Monitoring Well MW-12, and 3.5 pounds per 1,000 gallons of the composited water treated 

from the Monitoring Wells MW-6 and MW-11. 

ADDTTTONAJ DATA NEEDS 

The soil and ground-water quality data collected through September 1989 indicate 

soil and ground-water contamination. Additional work is necessary to fully delineate the 

extent of this contamination, including: 

o Th* nature, extant, and remeHiahilitv of nonaoueous phases: Nonaqueous 

phases were detected during the drilling and pumping of Monitoring Wells 

MW-11 and MW-12. The lateral and vertical extent of the nonaqueous phase 

is not currently known. It is possible that other nonaqueous phases exist at 

unknown depths within the ground-water system. Some of the soil samples 

excavated from the proposed swirnming pool location showed evidence of 

nonaqueous phase liquids and very high organic vapor readings were detected 

in the field. Chemical analysis of these soil samples indicates, very high levels 

of phenolic compounds and TCP. 

o Thf gytent of soil contamination; No subsurface soil samples have been 

collected outside the area of the proposed swimming pool excavation. 

o TTpymriimrt groundwater oualitv: Monitoring Well MW-5 provides upgradient 

ground-water quality for the northwestern portion of the facility. However, 

r.FR AHHTY flf MILLER. INC. 
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no well exists upgradient of Monitoring Well MW-10, which shows ground­

water contamination in the northeastern portion of the facility. 

Hnnwal extent * pmnnH-water contamination: High concentrations of 

ground-water contaminants were detected in Monitoring Wells MW-4, MW-

6, MW-10, MW-12, and the sump. The downgradient horizontal extent of this 

contamination has not been fully delineated. 

v . r t^ l ..tent of r ^ H . ^ t „ r anamination: The existing monitoring well 

network includes eleven wells that have been drilled to a depth of 

approximately 20 feet below ground surface. One well, Monitoring Well MW-

11, was installed to a depth of 34 feet below ground surface. Several of the 

shallow wells and Monitoring Well MW-11 indicate the presence of ground­

water contamination. The vertical extent of this contamination has not been 

delineated. 

Tr^hWin, of highly .nntaminated ground water: Toward the end of the 

4-hour pilot treatment test on Monitoring Well MW-11, a breakthrough of 

a NAPL and an odor through the GAC treatment system was detected. 

Analytical results showed the presence of significant concentrations of TCP 

in the effluent. The uncertainty regarding the extent of the NAPL creates 

further uncertainty concerning the development of a design basis for cost-

effective treatment facilities. Although GAC treatment is effective for the 

GERAGHTY & MILLER, INC 
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removal of dissolved organic contaminants, other unit processes may be 

required for the prior removal of a NAPL. 

Respectfully submitted, 

GERAGHTY & MILLER, INC. x 

John P. Mihalich 
Staff Hydrogeologist 

Daniel A. Nachman 
Senior Associate 

#NJ03102/040290. 
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Table 1. Monitoring Well Construction Deta i l s . 

Monitoring Date 
Well I n s t a l l e d 

Total Depth 
(feel below Diameter 
ground aur(ace) (Inches) 

Screen 
Settlng 
((eel below Protective 
ground surface) Casing 

Maximum 
Organic Vapor 
Readings (with 
Depths recorded) Special Notes 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

MW-9 

MW-JO 

MW-11 

MW-12 

09-16-87 

09-15-87 

09-17-87 

09-16-87 

09-15-87 

09-14-87 

04-22-88 

04-22-88 

04-21-88 

04- 21-68 

05- 06-88 

05-09-88 

18.0 

20.0 

17.5 

17.5 

20.0 

20.0 

17.5 

17.5 

19.5 

17,5 

34.0 

18.0 

3.0-18.0 

5.0-20.0 

2.5-17.5 

2.5-17.5 

5.0-20.0 

5.0-20.0 

2.5-17.5 

2.5-17.5 

4.5-19.5 

2.5-17.5 

4.0-34.0 

3.0-18.0 

Flush Mount 

Flush Mount 

Flush Mount 

Flush Hount 

Flush Mount 

Flush Mount 

Flush Hount 

Flush Mount 

Flush Mount 

Flush Mount 

Stlck-up 

Stick-up 

3 ppm at 10-12 feet 

0.2 ppm at 0-2 feet 

4 ppm at 5 to 7 feet 

2 ppm at 15-17 feet 

4 ppm at 5-7 feet 

7 ppm at 10-12 feel 

8 ppm at 4-6 feet 

3 ppm at 0-4 feel 

1 ppm at 18-20 feel 

20 ppm at 4-6 feet 

69 ppm at 25-27 feet 

30 ppm at 15-17 feet 

Mostly fine to medium sand, some 
patchy black layers. 

Fine to medium sand,t some running sands. 

Mostly fine to medium sand. 

Mostly fine to medium sand, odorous. 

F i l l to approximately 7 feet. 

Medium sand and some fine sand, 
gray to black, o i l y . 

Mostly fine to medium sand In ihe 

screened tone. Odor-

Fine to medium sand with trace at I t In 

the:screened zone, less odorous than MW-7. 

Fine to medium sand In the screened zone, 
alight odor. :. 

Fine to medium sand In the screened zone 
with trace s i l t ; strong odor. 10-12 foot sample 
appeared to have some product..Development 
water had odor. 

Fine to medium sand In the screened zone, 
so l i samples appeared o i l y , odor 
(fuel oll/phenollcs). 

Fine to medium sand In the screened zone, 
strong odor. Development water was foamy. 

ppm Parts per m i l l i o n . 

^ [ o r t n g ^ U ^ - t r w a 5 , d r U u H t ^ U Boeing I - . " " v o l a 111. organic compound readings at 10-12 feet during the d r i l l i n g of Soil Boring S-,2 exceeded 2.000 PPm. 

Shading indicates monitoring wells In s t a l l e d during the Phase 11 Investigation. 

J105BTB1 
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Table 2. Monitoring Well Ele v a t i o n and Water-Level Data. 

June 2, 1988 September 6, 1988 

Monitoring- E l e v a t i o n Depth to Elevation of Depth to Elevation of 
w e l l No of MP Water Water Level Water . Water Level 

( f t amsl) ( f t brnp) ( f t amsl) ( f t bmp) ( f t amsl) 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 

10.92 
11.01 * 
7.89 
8.00 
9.93 
9.86 
8.08 
8 ;97 

10.18 
10.57 
12 .82 
10.73 

5.43 
5.64 
3.90 
3.36 
4 .49 
5.39 
4 .09 
4 .79 
6 .10 
6.45 
7.65 
6.22 

5.49 
5.37 
3.99 
4 .64 
5.44 
4 . 47 
3.99 
4 .18 
4 .08 
4 .12 
5.17 
4 .51 

6.85 
7 .00 
4 .62 
4.31 
5.85 
6.38 
4.82 
5.52 
6.94 
7.46 
8.83 
7 . 13 

4 .07 
4.12 
3.27 
3.69 
4 .08 
3.48 
3.26 
3.45 
3 .24 
3.11 
3.99 
3.60 

MP Measuring p o i n t , r e f e r s to top of PVC casing, 

f t f e e t . 
amsl above mean sea l e v e l . 

Monlto^na WWens UMW-! through MW-6 were surveyed by Construction Surveyors. Oakland, New Jersey. 
M o o r i n g Wei!. £-5 t r o u g h MW-12 were surveyed by A l f r e d J. Clark. Inc., Passaic Par*. New Jersey. 
Each surveyor used a d i f f e r e n t datum/bench mark f o r the survey. 
l o r unliorm Sat. r e p o r t i n g , a l l the surveyed data are expressed i n accordance wit h the datum 

r ^ l o J L r ' o n ^ -ov.d, e l e v a t i o n of measuring point reestablished from ground-surface e l e v a t i o n . 

J1058TB2 
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1 
I 
m 
z 

S o i l 
B o r i n g Mo. Date Depth ( f t ) 

Organic Vapor 
Reading (ppm) 

S-7 04-25-88 0-4 5.6-9.0 

S-7 04-25-88 4-6 70.1 

S-8 04-25-88 0-5 6.2-15.2 

S-8 04-25-88 15.2-73.3 

S-8 04-25-88 9-10 67 .5 

S-9 04-25-88 0-5 2.2-15.0 

S-9 04-25-88 5-8 10.0-15.0 

S-9 04-25-88 9-10 100.0 

S-10 04-25-88 0-5 1.2-74.3 

S-10 04-25-88 5-12 3.0-74.3 

3-10 04-25-88 11-14 , 12.0 

S - l l 04-25-88 0-5 1.6-4.1 

3-11 04-25-88 5-12 3.3-70.0 

3 -11 - 04-25-88 13-14 9 37.2 

S-12 04-25-88 0-5 1.2-36.0 

S-12 04-25-88 5-12 32.2->2000 

S-12 04-25-BB 13-14 71.0 

S-13 04-25-88 1-2 1.0 

F i e l d Blank 

T r i p Blank 

Analytical Parameters 
Special 
Notes 

P r i o r i t y Pollutants Plus 40 (with metals), TPilC, 
Phenols, Cn 
P r i o r i t y Pollutants Plus 40 (with metals), TPHC, 
Phenols, Cn 

Waste Classification, TPHC 

Waste Classification, TPHC 

P r i o r i t y Pollutants Plus 40 (without metals), TPHC. 
Phenols, Cn 

Waste Classification, TPHC 

Waste Classification, TPHC 

P r i o r i t y Pollutants Plus 40 (wlth metals), TPHC, 
Phenols, Cn 

Waste Classification, TPHC 

Waste Classification, TPHC 

P r i o r i t y Pollutants Plus 40 (wlth metals). TPHC, 
Phenols, Cn 
Waste Classification with P r i o r i t y Pollutants Plus 40 
(without metals), TPHC, Phenols, Cn 
Waste Classification, TPHC 

P r i o r i t y Pollutants Plus 40 (with metals), TPHC, 
Phenols, Cn 
Waste Classification, TPHC 

Waste Classification, TPHC, BNA Plus 25 

P r i o r i t y Pollutants Plus 40 (wlthout metals). TPHC, 
Phenols, Cn 

P r i o r i t y Pollutants Plus 40 (with metals), TPHC, 

Phenols, Cn 

P r i o r i t y Pollutants Plus 40 (with metals), TPHC, 

Phenols, Cn 
VOCs Plus 15 

Auger refusal (twice) at S-9 because of 
Extremely strong odors at Soil Boring S 
VOCs V o l a t i l e organic compounds. 
BNA Base neutral and acid extractabl 
TPHC Total petroleum hydrocarbons, 
f t Feel. 
ppm Paris per m i l l i o n . 
Cn Cyanide. 
J1058TB3 

bouldery conditions. 
-121 free product In spoon. 

e compounds. 

Some odor 

Odor, gray color 

Odor, gray color 

Blacklsh-gray color 

Strong odors, blacklsh-gray color 

Sample appeared to have product stain. 

Oily, strong odor, blacklsh-gray color. 

Oily, strong odor, blacklsh-gray color. 

Oily, solvent soaked, odor, blacklsh-gray color. 

Oily, solvent soaked, odor, blacklsh-gray color. 

Collected by hand auger 

n 
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Table 5. Monthly Precipitation Data for Newark Airport, New Jersey, September 1988 through September 1989. 

Total 
Precipitation 

{inches) 

Normal 
Precipitation 

for Month 

(Inches) 

Departure from 
Normal Precipitation 

(Inches) 

Monthly 
Ground-Water Peaks 

Monitoring Well MW-12 

• ( f t bgs) 

1988 

September 1.66 3.66 -2.00 5.10 

October 2.45 3.09 -0.64 5.44 
November 7.71 3.59 4 .12 4 .56 

December 0.98 3.42 -2.44 4 .14 

1989 

January 
February 
March 
A p r i l 
May 
June 
July 
August 
September 

98 
70 
42 
24 

8.80 
5.41 

23 
03 
45 

13 
05 
15 
57 
59 
94 
85 
30 
66 

-1 
-0 
0 

15 
.35 
.27 

-0.33 
5.21 

74 
38 
73 

2.79 

05 
70 
39 
86 
87 
89 
51 
88 
25 

f t bgs Feet below ground surface at the location of Monitoring Well MW-12. 
Precipitation data obtained from NOAA, and the Newark Airport Meteorological Station. 
Water-Level data obtained from automatic water-level recorder, Monitoring Well MW-12, Ironbound site. 
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Tabla 6. P r i o r i t y P o l l u t a n t A n a l y t i c a l fcasulis In S o i l Sau.plvs. Fh«s«* I I I n v e s t i g a t i o n . I ioi. l /ound Pool S i t * . Pag. 

Paraaatarf 

I T 

0 4 (t 

S I 
t 6 I t 

S B 
» io rt 

S- 10 
11 - I I I t 

£11 
0 • 1 It 

S I I 
1 ' I I I I 

S 12 
- 12 I t 

S 12 

11 14 I t 

S- 1 J 
1 2 I t 

F i . U 

Blank 
Tr 1(> 

V o l i l l l i Organlcs tug/fcql 

Banzans 
Chlorobanzana 
Chlorofora 

trans•l.2-Dlchloroathsna 
Ethylbanzana 
N.a(hylena chlortda 
Tatrachloroathana 
To 1 uana 

1.1.1-Trlchloroethana 
Trichloroachane 
Trtchlorofluoroaathan* 
Total Xyianas 

19J 

1JJB 

21J 
12J 

11 

1SJ 

120 
11JB 

32B 

1BJB 

013 
12J 

100 

17JB 12JB 

6. 3J 

46 

I2JB 

1.31 

1 

36 
1 

2.23 

HA 
NA 
NA 
NA 
NA 
HA 
HA 

HA 
HA 
HA 
NA 
HA 

81 
11JB 2.7J 

l.BJ 

l.UB 

Baia/Hautral emractablaa luq/kql 

1.2 •Dlchlorobanzan* 

Naphlhalana HOJ 
Acanaphthylans 100J 
Acanaphltlana 100J 
Muorana 1°0J 
Dlathylphthalala I20J 
Phananthrana 1.400 
Anthracane 300J 
plbutyl phthalata »*0 
Muoranchana 2.100 
Pyrana l.'M 
Butyl banzyl phthalaca 
bI a 12 Kthylhaicylphchalata) 1.400 
Chryaana 1.200 
Bamolalanthracana 1.000 
Banjo lb Ifluoranthana 1.900 
Banzolalpyrana 1.000 
Indanall.2.1 c.dlpyrana i l O J 
Oibanzola.hlanthracsna 
BantolghlIparylana 100J 
T r l c r a s y l Phoaphata 3.000 

160J 
120J 
120J 
270J 
110J . 

210J 
1B0J 

81J 
67J 
66 J 
30J 

30J 
170.000 

4 30 
290J 

580 

220J 

100J 
70J 

370 
10J 
64J 

110J 

640 
100J 
1.4B0 
220J 
460 

49J 
160.000 

Blanks Indlc a t s analyta was not detactad. 

•g/ka MllllgraBS par kllogra.. 

ug/kg Microgram! par kllograa. 

Analysas parloraad by Cnvlrotach Raaaarch. Inc. 

HA Not analyiad. 

j tha ras u l t I s lass than tha spac l f l a d datactlon I I . I t but graatar than taro. 

B Tha analyta was round In tha laboratory blank as wall as tha saapla. 

Edison. Haw Jarsay. 

80J 
910 
200J 
200J 
300J 

1.800 
IlOJ 
I90J 

2.300 
2.200 

1.100 
1.200 
2.700 
1.700 

710 

600J 
360.000 

1.600 
40J 
90J 
60J 

6I0J 
200J 
90J 

770 
820 

90J 

260,00 2.900,000 

210J 
20J 
20J 
20J 

200J 
40J 
60J 

220J 
200J 

320J 
I00J 
100J 
I00J 
200J 
100J 

100J 
70.000 

1.100 
120J 

' 1.100 
1.600 

8.100 
2.100 

I00J 
9.170 

. 7.880 
I00J 
I20J 

'; 1.890 
4.490 
8.240 
1,930 
2.800 

2.300 
140.000 

NA 
HA 
NA 
HA 
HA 
HA 
NA 
NA 

Nk 
HA 
NA 
NA 
HA 
HA 
HA 
HA 
NA 
NA 
Hk 
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Tabla 6. P r i o r i t y Pollutant Analytic*! Rasults in Soi l S«s.t>las. Pliasn I I Investigation. Ironbound Pool Sl t a . P«g« 2 o( 2 

Paraaatars 

S I 

6 ft 
S-8 
• 10 ft 

S 9 
10 (t 

S 10 

I ) • I I It 
S 11 

0 • S ft 

S 11 
3 • I I ft 

S I ) 

12 ft 

S- 12 
.13 I I ft 

. S- 13 
I 2 ft 

r l a l d 
Blank 

Trip 
Blank 

Acid Emractablas (ug/kg) 

Phanol 

2. 4 -Dlaalhylphanol 
2.4'Dlchlorophanol 

Total Metali lag/kg) 

Antlaony 
Araanlc 
Cadaluai 
Chroalua 

Coppar 
Laad 

Harcury 
Nlckal 

Salanlua 

Zinc 

Total Phanola laq/kql 
Total Patrolaua Hydrocarbons lag/kg) 

Tantatlvaly I d a n t l f l a d Coapounda luq/kql 

VOCs 

BNAS '» 

690 

2.400 

5.10 
IB. 1 
2.1 

21 
121 

1.230 
J.27 

2* 

1.0 

B»2 

83.5 

625 

17 
».6B 

25.» 

346 

171 
2.714.000 

2B0J 
41.900 

10J 

MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

368 

111 

816 

402.800 

0.50 
2.4 

33B 
24 
0.18 
46 

70.2 
36 

179. 
311.700 

Blanks Indlcata analyta waa not datactad. . 
ag/kg H l l l l g r a a a par kllograa. 
ug/kg Micrograms par kllograa. 
Analysas parloraad by Envirotech Raaaarch. Inc.. 
lilt Not analyiad. 
j Tha r a s u l t I s l a s s than tha s p a c l d a d datactlon H a l t but graatar than l a r o . 

B Tha analyta was found In tha laboratory blank a< wall as tha saapla. 

Edison. Maw Jaraay. 

2.450 
6.710 

5.0J 

1 IB 
11 
0.35 

28.4 
200 

388.640 

7. 110 
4B.100 

NA 
NA. 
NA 
NA 
NA 
NA 
NA 

2.860 

138.000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
HA 
NA 
HA 

2.900 
172.000 

NA 
HA 
HA 
HA 
HA 
NA 
HA 
HA 
NA 
NA 

500 
3. 150 

HA 
HA 
NA 
NA 
NA 
NA 
HA 
HA 

159 
207 

178.7 

621.900 

125 

982 
479.00 

324 
82.460 

2.400 
10.800 

1.0 
10.5 
1.1 

23 
111 
386 
1.99 
27 
0.63 

659 

129 
107 

222.600 

MA 
HA 

IIA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Tabla ?. Suaaary of Haiardoua wait* C l i u l ! l c a t l o n F i i i n t i n In S o i l Sample*. Phase I I Investigation. Ironbound Pool s l t a . 

C h a r a c t e r i s t i c s 
s e 

o 5 I t 

s e 
. a t i 

s» 
o 5 I t 

s » 
S i l l 

fP-Toalclty Metele. 
Paatlcldai and Harblcldaa lag/LIi 

Araanlc 

Chroalua 

J.4D 

MD 
HD 

0.064 

0.006 
KO 

0.019 

0.02) 
HD 

0.01] 

NO 
HD 

0.041 

S 10 

0 • 1 ft 

0.020 

0.22 

HO 

S 10 

1 • 12 It 

0.013 

ND 

0.076 

S-II 
• 1 ft 

0.011 
HD 

0.099 

S-11 
1 • 12 ft 

0.012 
ND 

0.097 

S I ) 
0 1 I t 

0.014 
ND 
•0 

S - l l 
1 • 12 I t 

0.007 
ND 

0.060 

Reactivity lug/kg)• 

SulIIda 
Cyanlda 

pH: 

I g n l t a b l l l t y s 

ND 

MD 

t.7 

>i60 r 

MD 
HD 

e.o 

>160 F 

ND 
ND 

6.6 

>160 r 

ND 
ND 

8.1 

>I60 F 

ND 
ND 

7.8 

>160 F 

ND 
NO 

8.1 

>160 F 

ND 
ND 

8.0 

>160 F 

HD 
HD 

7.1 

>160 F 

HD 
HD 

7.1 

>160 r 

HD 
HD 

8.0 

>160 F 

Total 
Petroleum Hydrocarbon* lag/kgl; 

1.290 69 

HD Hot dacactad. 
I g n l t a b l l l t y In dagraas Faranhalt. 
ft Paat. 

ag/L M l l l l g r a a s par l i t e r , 
ug/kg Microgram! par kllograa. 
ag/kg Mlll l g r a a a par kllograa. 
Analysis parloraad by Envirotech Raaaarch. Inc.. Edlaon. Naw Jereey. 
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Table B. P r i o r i t y P o l l u t a n t and T r i c r e s y l Phosphate Concc-r.t r j l l o t i s In GrcuU'i-Wau-i Sanit.lc-s. Phase- 11 Invent I gal Ion. I roiibcund Pool S i l o . 

MW-10 F i e l d T r i p 

Parameters MW-7 MW-8 MW-9 MW-10 Duplicate Blank Blank MW-12 

V o l a t i l e Organic Compounds (uq/L) : 

Benzene 5.4 5.2 501 

Chloroelhane 9.3J 
Chloroform 1.5J 
tra n s - 1 , 2 - D l c h l o r o e t h e n e 3.4J 
Toluene 1.6J 22 4.7J 4.8J 2.4J 4,080 
T r l c h l o r o f l u o r o m e t h a n e 1.1JB 
T o t a l Xylenes 9.7 8.3J 1,710 
Et h y l Benzene ' 3*° 
Acid E x t r a c t a b l e s ( u g / L ) ; 

Phenol 393 " 0 HA NA 
2,4-Dlmethylphenol 553 15,400 14,900 NA NA 

Base/Neutral E x t r a c t a b l e s ( u g / L ) : 

Naphthalene 
Acenaphthene 
Fluorene 
D l e l h y l p h l h a l a t e 
Phenanthrene 
D l b u t y l p h t h a l a l e 
Fluoranthene 
B l s ( 2 - e t h y l h e x y l ) p h t h a l a l e 

T o t a l T r i c r e s y l Phosphate (uq/L): 

Metals and Wet Chemistry (ug/L): 

Antimony 
Arsenic 
Lead 

N i c k e l 4 1 

T h a l l i u m 
Zinc 
Selenium 

0.8J 15 17 NA NA 
4.4J NA NA 

1.0J 1.0J NA NA 
13 14 NA NA 
1.0J 2.0J NA NA 

1 . 0J 1. 0J 1. 0J NA NA 
0.5 J NA NA 

1.0J 1.0J 2.0J 

1,160 1,690 NA NA 

3.6 NA NA 

J . J 12 10 10 NA NA 

15B 24B 16B 11B NA NA 

T o t a l Phenols (ug/L): 

Q r g a n l c h l o r l n e P e s t i c i d e s and PCBs (uq/L): 

10.6 4-4--DDT 

Endosulfan I 0.38 « 

Heptachlor 2 •» " ° - i 0 

NA NA 

2.0 3.4 2.7 2.0 2.9 NA NA 
26B B3B 36B 248 NA NA 

12.2 

889 15,600 18,500 NA NA 

NA NA 
NA NA 
NA NA 

M o n i t o r i n g W e l l s MW-7 through MW-10 were sampled 5/9/88. 
M o n i t o r i n g W e l l MW -12 was sampled 10/6/88. j 
Blank space I n d i c a t e s a n a l y l e was not dete c t e d . 
NA Not Analyzed. 
J The r e s u l t I s le s s than the s p e c i f i e d d e t e c t i o n l i m i t but g r e a t e r than zero. 
B The a n a l y l e was found I n the l a b o r a t o r y blank as w e l l as In Ihe sample. 

Not c o n f i r m e d by CC/MSi compounds searched f o r on f r a c t i o n but not delected. 
Analyses, performed by E n v l i o t e c h Research. I n c . Edison, New Jersey. 
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Ta&le 9- Tentatively I d e n t i f i e d Compounds In Cround-water Samples, Phase I I Investigation, Ironbound Pool 3Ue. 

MW-7 MW-8 MW-9 MW-10 MW-10 
OUPLICATE 

FIELD 
BLANK 

TRIP 
BLANK 

MW-12 

VOLATILE ORGANIC COMPOUNDS (uq/L): 

1,1.2-TRICHLORO-1,2,2-TRIFLUOROETHANE 
OIMSTHYL DISULFIDE 
.METHYL CYCLOPENTENE ISOMER 
2 -METHYL-2-(METHYLTHIO) PROPANE 
METHL THIOPHENE ISOMER 
2-METHYL-2-(METHYLTHIO) BUTANE 
TET3AHYDROMETHYL 2H-THIOPYRAN 
METHYLTHIO CYCLOHEXANE 
UNKNOWNS 

TOTAL 

ACID AND BASE/NEUTRAL EXTRACTABLES (uq/L): 

4-METHYL PHENOL 
METHYL PHENOL ISOMERS 
DIMETHYL PHENOL ISOMERS 
7SIME7HL PHENOL ISOMERS 
ETHYL PHENOL ISOMERS 
1- ETHYL-5-METHYL PHENOL 
ETHYL METHYL PHENOL ISOMERS' 
2- METHL-5 -(1-METHYLETHYL)-PHENOL 
3,5-DIETHYL PHENOL 
DIETHYL PHENOL ISOMER 
C3 SU3SITITUTED PHENOL ISOMERS 
C4 SUBSTITUTED PHENOL ISOMERS 
J-METHYL-2-NITROPKENOL 
2-METHL-2,2-DIMETHYL -1-(2-HYDROXY -1-METHYLETHL) 

PROPYL ESTER FROPANOIC ACID 
S.N-3IS(2-HYDROXYETHL) DOOECANAMIDE 
HE.XAOECANOIC ACID 
2.3-DIHYDRO-1H-INDEN-5-OL 
DIHYDRO-1H-INDEN-5-OL ISOMERS 
PENTAMETHYL BENZENE ISOMERS 
UNSATURATED HYDROCARBON 
C12 H18 HYDROCARBON 
UNKNOWN KEYTONE 
UNKNOWN ORGANIC ACIO 
UNKNOWNS 

OTA I. 

ND 

58 

10 
3 

186 

364 
356 
40 
L4 

224 
58 
32 
34 
50 
26 

92 
18 
20 

ND 

9.400 
1.500 
15,800 
3.810 
1,000 
910 

3,200 
710 

2,300 
610 

3, 300 
1.400 
4,700 
3, 300 
1,000 

4.600 

1,700 
1, 100 

42 

273 

685 

150 

84 

714 

47 
37 
64 
47 

no 
43 
45 
36 

533 

ND NO 037 

NO 296 1,370 40,198 37,548 ND 

Monitoring wells MW-7 through MW-10 were sampled 5/9/88. 
Monitoring well MW-12 was sampled 10/6/88. 
Trip and Field blames were nor. collected when MW-12 was sampled. 
NA Not Analyzed. 
ND Sot Detected. * 
'jj/L Micrograms per l i t e r . 
AU concentrations are estimated concentrations. 
Analysis performed by Envirotech Research, Inc., Edison, New Jersey. 
Blanlts space indicates analyte was not detected. 
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Table 11. Influent and Effluent Water Characteristics during the Pi l o t Testing of CAC Units. 

Parameter 

Inf MW-ll 
ug/L 

Eff MW-11 
ug/L 

Inf MW-6 
ug/L „• 

Eff MW-6 
ug/L 

Tank 
ug/L 

MW-12 
ug/L 

V o l a t i l e Oroanlca (VOCs) 

Benzene 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trlchloroethene 
Total Xylenes 

Acid Extractables 

Phenol 

2.4-Dlmethylphenol 
2.4.6-Trlchlorophenol 

Base/Neutral Extractables 

1.2-Dlchlorobenzene 
Naphthalene 
Acenaphthene 
Fluorene 
Diethylphthalate 
Phenanthrene 
Anthracene 
Dlbutyl phthalate 
Pyrene 

bis(2-Ethylhexyl)phthalate 

Trlcresvl phosphate 

Total Phenols 

96.4 
1.2J 
1.1J 

19 
2.5J 

92.1 

121 

390J 
27,900 

2J 

2.1J 
230J 
4.3J 
4.1J 

. 2.1J 
13 
2.2J 
8.5J 
3.8J 

53,000 

NA 

1.1J 

4.7J 

3.1J 

0.5J 

3 ,400 

NA 

6.6 

15 
27 
2.9J 
10 

... 14 
1.3J 

157 

9,040 
17,700 

5.1J 
80J 

2.8J 

2J 

130 

NA 

3.1J 2J 

2.3J 

80 1, 870 

NA 66.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

36,300 

0.6J 
100.0 

5.0J 

3.2JB 

620 

NA 

Total Metals 

Antimony NA 
Arsenic NA 
Lead NA 
Zinc NA 

Cyanide NA 

BOD (mg/L) 200 
Total Suspended Solids (mg/L) 32 
pH (standard units) 7.0 
TPHC (mg/L) "A 

Tentatively I d e n t i f i e d Confounds 
VOCs 19-5 
BNAS _ _ _ _ 121,400 

NA 
NA 
NA 
NA 

NA 

4.0 
12 
7.0 
NA 

ND 
3,054 

NA 
NA 
NA 
NA 

NA 

110 
170 
6.6 
NA 

NR 
39,07 0 

NA 
NA 
NA 
NA 

NA 

16 
<2 
7.2 
NA 

ND 
148 

2.2 
37 .4 
55.IB 
22B 

14 
6.0 
6.2 
NA 

ND 
866 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
5.4 

NA 
108.600 

Concentrations In ug/L unless otherwise noted. 
ug/L Micrograms per l i t e r . 
mg/L Milligrams per l i t e r . 
Tank Refers to the mixed sample collected from the holding tank. 
GAC Granular Activated Carbon. 
Blank Indicates analyte not detected in sample. 
Analysis performed by Envirotech Research, Inc. Edison, New Jersey 
NA Not Analyzed. 
TPHC Total petroleum hydrocarbons. 

Base neutral and acid extractable compounds. 
Biological oxygen demand. 
Total suspended solids. 
Concentrations not reported by laboratory. 

BNAs 
BOO 
TSS 
NR 
Note: 
Only detected analytes are l i s t e d 
(without metals, cyanide, and to t a l phenols), BOD, pH, TSS and t r i c r e s y l phosphate. The tank sample was 
analyzed for P r i o r i t y Pollutants>40, cyanide, t o t a l phenols, BOD, TSS, and t r i c r e s y l phosphate 
sample was analyzed for BNA«25, t r i c r e s y l phosphate, and TPHC. 
NJ03102/J1058TB8 

Influent and effluent samples were analyzed for P r i o r i t y Pollutants-40 
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State of fizto Jtvszy 
DEPARTMENT OF E1VVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
CN029 

Trenton, NJ. 08625-0029 
Office of 

the Director 

(609) 292-1637 
Fix « (609) 984-7938 

M E M O R A N D U M 
Jl/N j 2 1990 

TO: 

FROM: 

SUBJECT: 

•••{BUREAU OF CASE MANAGEMENT, DHWM 

GIL OUDIJK THROUGH JILL MONROE*; NSUPERVISOR, BUREAU OF 
GROUND-WATER POLLUTION ABATEMENT^ DWR 

IRONBOUND RECREATION CENTER POOL SITE, ST. CHARLES AND 
ROME STREETS, CITY OF NEWARK, ESSEX COUNTY - REVIEW OF 
APRIL 1990 INTERIM REMEDIAL MEASURES WORK PLAN AND 
REMEDIAL INVESTIGATION WORKPLAN 

I have reviewed the Interim Remedial Measures (IRM) Workplan and 
the Remedial Investigation (RI) Workplan dated A p r i l 1990 
prepared by Dresdner & Robin, Associates, Inc. (DRA) for the 
Ironbound Recreation Center Pool Site in Newark. 

The IRM workplan details only the a c t i v i t i e s to be conducted 
concerning the installation of the swimming pool. The RI workplan 
details a c t i v i t i e s to be conducted concerning investigation and 
remediation of subsurface contamination. A Phase I I s i t e 
investigation report was also presented by DRA. This report 
included a ground-water investigation report by Geraghty & 
Miller, Inc. 

Both DRA workplans are acceptable with the comments and 
recommendations outlined below. My specific recommendations are 
numbered. 

LOCATION OF DENSE NON-AQUEOUS PHASE LIQUID 

Several inches of a dense non-aqueous phase liquid (DNAPL) were 
identified in the bottom of monitor well MW-11 at the location 
shown in figure 1. The well i s 34 feet deep and i s in the 

New Jersey is an Equal Opportunity Employer 
RecyckdPaper 
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location of the proposed swimming pool. According to the d r i l l i n g 
log of monitor well MW-11, product was identified at the 14- to 
18-foot interval and the 18- to 29-foot interval. A summary of 
drillings logs for MW-11, two additional area wells and three 
s o i l borings are shown i n table 1. The location of these 
boreholes are also shown in figure 1. 

Based on these d r i l l i n g logs, i t appears that a layer of product 
may exist at the -12- to 16-foot depth interval and possibly 
deeper. Based on the d r i l l i n g log of MW-11, an oily substance was 
detected until a depth of 29 feet. During installation of MW-11, 
product may have been allowed to migrate down the borehole to 
this depth. Additionally, product may have migrated to the bottom 
of the well after installation. Monitor well MW-11 i s screened 
from 4 to 34 feet below grade. However, confirmation of this 
possible cross-contamination i s not available. According to Dan 
Nachman [of Geraghty & Miller], the oily substance appeared to be 
part of the formation u n t i l . 29 feat. Therefore, cross-
contamination may be very limited, i f at a l l . 

The composition of the DNAPL i s not presently known and must be 
determined before remediation [product recovery] can be 
i n i t i a t e d . However, analysis of a water sample from MW-11 
disclosed concentrations of tr i c r e s y l phosphate (TCP) at 53,000 
parts per b i l l i o n (ppb). TCP was a raw product formerly used on 
this property [when i t was owned by Celanese Corporation]. TCP 
has a solubility of less than 20 parts per million [or 20,000 
ppb]. Therefore, the water sample collected from MW-11 contained 
product [which was more than lik e l y TCP]. According to B i l l 
Staehle of DRA, a product sample was collected from MW-11 for 
analysis during the f i r s t week of May 1990. Verbal results from 
the laboratory indicates the following composition of the DNAPL: 
2-methyl phenol (3%), 4-methyl phenol (1%), 2,4-dimethyl phenol 
(8 % ) , phosphoric and phenol esters ( 5 % ) , dichrysolphenol 
phosphate (2%), ortho-tricresyl phosphate (4.5%), meta-tricresyl 
phosphate (5.7%) and para-tricresyl phosphate (9.5%). 

TCP has a density of 1.247 g/cm3. I t i s also much more viscous 
than water , similar to no. 4 fuel o i l . 

A map outlining TCP concentrations i n ground water for 2 8 
September 1987 i s shown in figure 2. Based on these data, a pool 
of TCP may exist in an area outlined by the monitor wells MW-1, 
MW-4 and MW-12. According to figure 2 [in the DRA report], 
monitor well MW-11 i s in the vi c i n i t y of a former "rundown" tank. 
The tank was used by Celanese and may have contained TCP. This 
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tank may have been the source of the, DNAPL in the area of MW-11. 
The rundown tank was removed sometime before 1960. 

A map outlining TCP concentrations in ground water for 10 October 
1987 i s shown in figure 3. Because of high concentrations of TCP 
at monitor well MW-10, a pool of TCP may also exist beneath the 
Recreation Center. This location coincides with a former Celanese 
tank farm as shown in figure 1. Because the Recreation Center 
covers most of this former tank farm, investigation of possible 
DNAPL pools may be much more d i f f i c u l t . 

1 Monitor well MW-11 should not presently be sealed. However, 
future investigations may indicate the need for such action. 

2 DRA proposes several exploratory borings across the sit e , 
however, only one boring (S-22) i s near the former rundown 
tank, the suspected DNAPL-source area. At l e a s t s i x 
additional exploratory borings should be i n s t a l l e d 
surrounding and within the area of the rundown tank and 
between monitor wells MW-4, MW-12 and MW-1. The s i x 
exploratory borings should extend to the depth of no greater 
than 29 feet, however, the exact depth should be f i e l d 
determined. Split-spoon s o i l samples should be collected 
continuously. The borings should not penetrate any confining 
layer, i f product i s encountered. The borings should be 
installed with hollow-stem auger and casing should be driven 
beforehand. An NJDEP geologist should be present during 
installation of the boreholes. Appropriate health and safety 
gear should be worn during d r i l l i n g . 

3 At l e a s t f i v e additional exploratory borings should be 
conducted in the area of the former tank farm on the northern 
portion of the property. This i s the location of proposed 
monitor well MW-14. The purpose of these borings i s to locate 
any possible layers of DNAPL. The depth of each boring 
should not exceed 29 feet, however, the exact depth should be 
fi e l d determined as described above. I f a confining layer i s 
encountered, the boring should be completed at this depth. 

4. split-spoon s o i l samples should be examined to determine the 
quantity of free product in the s o i l s . I t must be determined 
whether s o i l s are product saturated. Two methods of making 
such a determination are as follows: 

a. Mixing s o i l s in a water-filled j a r and examining the 
amount of free product at the bottom; 

3 
ATTACHMENT ,,-D 



b. Placing soils in a centrifuge to allow separation of 
soil s and product; 

A determination of product saturation may not be possible. 
However, relative amounts of free product may be estimated 
which may indicate saturation. 

5. Soil borings alone w i l l not determine whether DNAPL-saturated 
conditions exist. I t must be determined whether DNAPL w i l l 
c o l l e c t in the bottom of a we l l . I f DNAPL-saturated 
conditions exist, a product-recovery system can be initiated. 
Therefore, upon completion of d r i l l i n g , each borehole 
[described in item nos. 2 and 3] should be converted to a 
piezometer. The screened interval should be located within 
the layer of product saturation, i f known. The purpose of the 
piezometer i s to delineate the extent of DNAPL and measure 
i t s thickness. The piezometers should be constructed of 2-
inch diameter, Schedule 40, stainless steel (or galvanized 
steel) casing and 5 feet of 0.02 slot wire-wrapped screen. 
The piezometers must be screened to the very bottom of the 
well so that DNAPL w i l l be permitted to enter. Each 
piezometer should be flush mounted. 

6. Based on product thicknesses in the piezometers, additional 
exploratory borings or piezometers may be necessary, i f the 
extent of DNAPL has not been delineated. I f the location of 
greatest product thickness i s determined, a product-recovery 
system may be installed. 

INTERIM REMEDIAL MEASURES 

As shown in figures 2 and 3, high concentrations of dissolved 
contaminants have been detected in the ground water. These 
contaminants include t r i c r e s y l phosphate and several phenol 
compounds. These contaminants are migrating with the ground water 
toward Rome Street and St. Charles Street. Underground u t i l i t i e s 
beneath these st r e e t s are l i k e l y conduits for contaminant 
migration. I t i s like l y that [through one of these u t i l i t i e s ] 
contamination i s migrating into the basement of the adjacent Cook 
& Dunn f a c i l i t y as shown i n figure 4. The following are 
recommendations concerning the design of a ground-water and 
vapour recovery system. Additional design i s necessary, however, 
these recommendations should be used as the basis for the 
recovery system. 

1. A ground-water and vapour recovery system should be installed 
expeditiously to control the offsite migration of dissolved 
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contaminants in ground water and contaminant vapour in the 
unsaturated zone. The focus of this recovery system should be 
to prevent contaminant migration into the u t i l i t y lines along 
St. Charles Street and Rome Street. An additional recovery 
; system w i l l be necessary in the future for removal of the 
DNAPL. The recommended approach i s to i n s t a l l an L-shaped 
recovery trench as shown in figure 4. 

2. The recovery trench should extend to at least 6 feet below 
the water table which i s total depth of 10 to 12 feet. At 
least two recovery sumps should be installed into the trench. 
One sump should be at the apex of the "L" shape as shown in 
figure 4. Each sump should be constructed of 4-inch diameter, 
Schedule 40, galvanized or s t a i n l e s s s t e e l , wire-wrapped 
screen and r i s e r pipe. The sumps should be screened beginning 
at a depth of 3 feet below grade. The sumps must be screened 
across the water table. 

3. The trench should be backfilled with a washed pea gravel or 
3/4-inch bluestone (gravel) to a depth of 3 feet below grade. 
Two-inch diameter, PVC [or steel, wire wrapped] screen should 
be placed horizontally across the gravel. This screen w i l l be 
used for the vapour-recovery system. The screen should be 
mainfolded to the ground surface at the location of one sump. 
Gravel should cover the screen. A cross-section of the 
recovery trench i s shown in figure 5. 

4. Plastic sheeting should cover the gravel to at least 1 foot 
below grade. One-half foot of clay or quarry dust should 
cover the plastic. The purpose of the clay i s to prevent 
buckling or puncturing of the plastic. Native (clean) s o i l 
should cover the clay. 

5. A jack pump should be installed at each sump location. A jack 
pump rests on top of the well and i s similar in construction 
to an o i l - f i e l d well pump [but smaller]. Drawdown in each 
sump should not exceed 4 feet. Therefore, the pump intake 
should be placed at 8 to 9 feet below grade. The pump can run 
continuously. When the water table i s drawn to the depth of 
the pump intake, the jack pump w i l l slurp water, allowing a 
constant drawdown. Jack pumps are e l e c t r i c a l l y powered. 
Therefore, an el e c t r i c a l connection w i l l be necessary. 

6. The 2-inch diameter screen [of the vapour-recovery system] 
should be connected to a rotron blower. This blower induces a 
vacuum on the system allowing recovery of vapours. The 
vapours should be directed to a treatment system such as 
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granular activated carbon. An a i r permit may be necessary for 
t h i s discharge. The rotron blower i s also e l e c t r i c a l l y 
powered. 

7. A small shed around each sump w i l l be necessary for 
protection and heating during the winter months. The sheds 
w i l l need to be winterized. 

3. A treatment unit w i l l also need to be designed for the vapour 
and water effluent. The treatment unit must be capable of 
removing the type of contaminants at the Ironbound si t e . 
Treatability studies conducted by Geraghty & Miller indicated 
that granular activated carbon may be a viable treatment 
method, however, additional testing w i l l be necessary. 

4. During excavation for the trench, odor control may be 
necessary. 

ADDITIONAL MONITOR WELLS AND SOIL BORINGS 

DRA proposes the installation of 12 additional s o i l borings, 8 
additional shallow monitor wells and 6 deep monitor wells. Two 
s o i l samples w i l l be collected from each s o i l boring [S-14 
through S-26]. One s o i l sample w i l l be collected from just above 
the water table. The remaining sample w i l l be based on 
photoionization detector (PID) readings. 

1. The locations of the s o i l borings [S-14 through S-26] are 
acceptable. 

2. Based on an automatic water-level recorder placed on monitor 
well MW-12, the depth to ground water fluctuates from -2.5 to 
5.5 feet below grade. Therefore, a s o i l sample collected from 
above the "apparent" water table may not disclose much 
information. Collection of both s o i l samples should be based 
on visual and PID observations. 

3. Product-saturated s o i l s need not be sent for chemical 
analysis unless the composition of the product i s not known. 

4. DRA proposes the installation of exploratory borings to the 
depth of bedrock. These borings, i f necessary, should be 
conducted hydraulically upgradient of the s i t e . 

5. The number of proposed additional monitor wells i s acceptable 
for this phase of the investigation. However, installation of 
these monitor wells should be conducted only after 
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installation of the piezometers and the extent of DNAPL has 
been delineated horizontally and vertically. Knowledge of the 
extent and composition of the DNAPL may alter future monitor 
well locations and depths. I f DNAPL i s restricted to the . 10-
to 20-foot depth interval, deep monitor wells on the s i t e may 
be unwise. 

POOL INSTALLATION 

Based on figure 2 of the DRA report, MW-11 i s in the location of 
the proposed swimming pool. Therefore, a pool of DNAPL may be 
present beneath the proposed pool s i t e . 

1. I t i s strongly recommended that complete recovery of the 
DNAPL, i f necessary, be completed before the pool i s 
installed, or an alternative location for the pool be made. 

AQUIFER-PUMPING TEST 

DRA proposes an aquifer-pumping t e s t to determine aquifer 
characteristics. Theis and Cooper-Jacob method w i l l be used to 
analyse the data. 

1. The aquifer pumping test should be conducted only after the 
horizontal and vertical extent of DNAPL has been delineated. 
Ground-water pumping conducted at an elevation lower than the 
DNAPL may cause downward migration of the product. 

GROUND-WATER CONTOUR MAPS 

Geraghty & Miller (G & M) presented two ground-water elevation 
contour maps. These maps represent the shallow ground-water flow 
direction. However, the ground-water elevation for monitor well 
MW-11 i s also included with the map. MW-11 i s a deep well 
extending to 34 feet. Water-level measurements from t h i s well may 
give anomolous readings. Correct ground-water contour maps are 
shown in figures 6 and 7. Based on these maps, ground-water 
mounding may be occurring from the s o i l pile on the southern 
portion of the property. The pile contains contaminated s o i l 
excavated i n 1988 from the proposed pool s i t e . The ground-water 
flow direction ranges from southeast, east to northeast. This 
flow direction coincides with that of G & M. The hydraulic 
gradient (dh/dl) from figures 4 and 5 i s 0.002 to 0.006 (9-6-88) 
and 0.003 to 0.01 (6-2-88). 

1. Subsequent shallow ground-water contour maps should not 
include the water level from monitor well MW-11. I f monitor 
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well MW-11 i s to be sealed, this i s obviously not necessary. 

2. To prevent i n f i l t r a t i o n of contamination, the s o i l pile 
should be covered with plastic sheeting. 

HWENF 

cc: John Sacco, BEERA 
FILE 
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Table l . — Summary of d r i l l i n g logs f o r selected monitor wells 
and s o i l borings at the Ironbound Recreation Center, City of 
Newark 

Well/boring Description Depth ( f t ) 

MW-10 

MW-11 

MW-12 

S-10 

S - l l 

S-12 

Top s o i l , black, dry 
F i l l : Fine- t o coarse-grained 
sand w i t h s i l t , g r a v e l and 
cinders, gray-black c o l o r , 
moist, odorous 
Fine- t o medium-grained sand 
w i t h s i l t , gray-brown c o l o r , 
odorous, wet at 5.5 f t 
Same as s o i l boring S-10 
Fine-grained sand with s i l t , 
s l i g h t l y cohesive, appeared oily. 
Fine- t o medium-grained sand 
w i t h t r a c e s i l t , brown c o l o r , 
odorous, o i l v 
Fine-grained sand with s i l t 
D r i l l e d at s o i l boring S-12 
Fine-grained sand, gray t o brown 
color, odor 
Stone fragments, b r i c k , f i n e - t o 
coarse-grained sand with s i l t , 
black color 
Fine- t o medium-grained sand 
wi t h s i l t , gray color, wet at 5 
f t , "odor 
Fine-grained sand w i t h s i l t , 
gray color 
Fine- t o medium-grained sand, 
gray.color, filly., strong odor 
Fine-grained sand w i t h s i l t and 
b r i c k fragments, gray-brown 
color, wet at 5 feet 
Fine- t o medium-grained sand, 
black-gray color, odor, sample 
from 12 £2 l i feet appeals £a fes 
soaked w i t h product; 
Stone fragments, f i n e - t o 
coarse-grained sand w i t h gravel 
and s i l t , black-gray color, dry 
to moist 

0 . 0 - 0 . 5 
0 . 5 - 4 . 0 

4 . 0 - 1 7 . 0 

0 . 0 - 1 4 . 0 
1 4 . 0 - 1 8 . 0 

1 8 . 0 - 2 9 . 0 

2 9 . 0 - 3 4 . 0 
0 . 0 - 1 4 . 0 
1 4 . 0 - 1 7 . 0 

0 . 0 - 4 . 0 

4 . 0 - 6 . 0 

6 . 0 - 1 2 . 0 

1 2 . 0 - 1 4 . 0 

0 . 0 - 6 . 0 

6 . 0 - 1 4 . 0 

0 . 0 - 4 . 0 
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Table 1. — continued 

Well/boring Description Depth (ft) 

Fine-grained sand, gray-black 4.0-10.0 
color, wet 
Fine-grained sand, black color, 10.0-12.0 
very strong odor 
Medium- to coarse-grained sand, 12.0-14.0 
black-gray color, appears to be 
soaked with product 
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Newark 
Sharps James 
Mayor 

r>partmerrt of Engineering 

920 Broad Street 
Newark, New Jersey 07102 
201 733-8520 

Alvtn L. Zach, P.E; L.S. 
Director 

I FB I 5B89 

January 19, 1989 

Mr. Ed P h i l l i p s 
NJ Department of Environmental Protection 
Division of Hazardous Waste Management 
Metro Field Office 
2 Babcok Place 
West Orange, New Jersey 07052 

Re: Ironbound Pool Remedial Plan 

Dear Mr. P h i l l i p s , 

I have received a copy of the December 1, 1988 l e t t e r to you 
from Lenny Bulwin and Janet Martin on behalf of the St. Charles 
Street Area Residents. I o f f e r the following response to t h e i r 
comments on the Remedial Plan f o r Construction of the Ironbound 
Swimming Pool. The responses are numerically keyed to the com­
ments. 

1. A revised Table 1.1 has been prepared and i s attached. 
The revised table shows the mean concentrations of s o i l 
contaminants present for each of the two rounds of 
sampling (September 1987 [S1-S6] and April 1988 [S7-
S12]). I t should be noted that mean concentrations of 
contaminants were provided in the Remedial Plan for the 
September 1987 sampling (see Table 2-2 of Appendix B). 
The revised Table 1.1 shows that with a few exceptions 
the mean concentrations of contaminants in the April 
1988 samples are generally lower than the mean con­
centrations of contaminants in the September 1987 
sampling. As you are aware, the pool s i t e has been 
extensively sampled. A total of 24 samples were 
collected from 13 locations within the 17,000 sq. f t . 
(.4 acre) pool s i t e (see Figure 1, Boring Location 
Map). Samples were collected at different depths 
within borings. The City conducted considerably more 
so i l sampling than was requested by NJDEP. 

2. The purpose of the Remedial Plan i s to focus on the 
mitigative measures necessary to safely construct the 
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pool and to isolate the finished building, from the 
contaminated so i l and ground water. Construction of 
the pool w i l l take into account the need for ground 
water remediation. The City i s committed to addressing 
the ground water contamination associated with the 
Recreation Center Site and i s proceeding with i t s . 
evaluation of the extent of ground water contamination 
and possible remedial approaches. As for the so i l 
contamination at the adjacent field, the extent of PCB 
contaminated soils was identified by an NJDEP sampling 
program. As you know the PCB's are in a shallow sub­
surface zone at moderately low concentrations with the 
exception of one small area with higher concentrations. 
The City has recently conducted additional sampling of 
the playing field to further refine the delineation of 
this one area of higher PCB contamination. The City 
w i l l prepare a remedial plan to address the PCB con­
tamination when the supplemental sampling results are 
available. However, since the playing field contamina­
tion i s removed from the area immediately adjacent to 
the pool site and PCBs are not known to mobilize in 
s o i l , we believe that the PCB contamination does not 
have any bearing on the clean up the pool s i t e . This 
i s supported by the finding that the pool si t e i s free 
of PCB contamination. 

The City coordinated closely with NJDEP to develop a 
waste classification sampling plan. The sampling was 
conducted in accordance with NJDEP and USEPA protocols 
and the analysis was conducted by an NJDEP certified 
laboratory. The laboratory results were reviewed by 
NJDEP prior to the Department's determination that the 
so i l should be classified as ID-27. 

The City has an ongoing water-level monitoring program 
at the s i t e . An automatic water level recorder i s 
positioned on one well to collect additional data. We 
have also investigated historical ground water level 
data for the region. Water level data i s summarized in 
the attached Table 2. As for the pumping of "toxic 
fumes to the surface" as the result of ground water 
level fluctuations, the ground water contamination at 
this s i t e has existed for at least 30 years and probab­
ly considerably longer. Accordingly, the fluctuations 
of the water table have had 30 years to push the vapors 
to the s o i l surface. Prior to excavation of the site 
there were no complaints of odors emanating from the 
si t e . There i s no odor in the Recreation Center Build­
ing which has existed for over 20 years above the same 
ground water. Even now, there i s l i t t l e or no odor 
emanating from the pool s i t e despite the bare, dis­
turbed s o i l conditions. Since the odor threshold 
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concentration of phenol i s considerably below the 
toxicity threshold concentration, I find i t d i f f i c u l t 
to accept the implication that toxic gases would be 
pushed out of the soil surface at a harmful concentra­
tion. However, the remedial plan addresses this situa­
tion by calling for the site to be capped with clean 
f i l l and impervious pavement. 

Spent carbon w i l l be sent to a reprocessing f a c i l i t y 
for treatment and recycling, i f possible. Otherwise 
the carbon w i l l be disposed of in accordance with State 
and federal law. 

I t i s misleading, i f not inaccurate, to refer to phenol 
as a carcinogen. The U.S. Environmental Protection 
Agency has developed a scheme for categorization of the 
weight of evidence of carcinogenicity of a chemical for 
humans. 

The EPA scheme categorizes chemicals into five groups 
as follows: 

Group A - Human Carcinogen 
Group B - Probable Human Carcinogen 
Group C - Possible Human Carcinogen 
Group D - Not Classifiable as to Human Carcinogenicity 
Group E - Evidence of Non-Carcinogenicity for Humans 

The EPA published the results of i t s Assessment of 
Phenol as a Potentially Toxic Air Pollutant in the June 
23, 1986 Federal Register (Volume 51, Number 120). 

Based on the Assessment, the Agency classified phenol 
as a Group D carcinogen under i t s weight-of-evidence 
c r i t e r i a for cancer data and decided not to regulate 
phenol emissions to the atmosphere under the Clean Air 
Act. EPA further describes Group D agents as "agents 
with inadequate human and animal evidence of carcinoge­
nicity or for which no data are available". The Na­
tional Cancer Institute Carcinogenesis Technical Report 
Series (NCITR) reports that a carcinogenesis bioassay 
for phenol has been completed and the results were 
negative (NCITR, NCI-CG-TR-203,80). The NCITR findings 
are also reported in N. Irving Sax» Dangerous Proper­
ties of Industrial Materials and in the National In­
stitute for Occupational Safety and Health (NIOSH) 
Registry of Toxic Effects of Chemical Substances 
(RTECS). 

I t i s accepted practice and consistent with EPA guida­
nce to treat Group D agents as non-carcinogens when 
performing risk assessments. 

3 

ATTACHMENT 



The Remedial Plan requires extensive site control 
provisions which include a l l reasonable measures to 
Secure the site. The potential circumvention of these 
measures should not bea basis for preventing construe-
tion from proceeding. 

See response to 6 and 7 above: 

Visual observation has been successfully used as a 
means of detecting petroleum hydrocarbons on water at 
other cleanup sites. However, due to the desirability 
of a closed system for dewatering, ^ l ^ 3 ^ " ^ 
effluent w i l l be pumped through an on- ine absorbent 
such as Klensorb for separation and ? o l l f ^ ° V > £ h e 

petroleum hydrocarbons prior to passing through the 
carbon treatment system. 

The Citv has not at this time identified other odor 
control measures suitable for the pool s i t e . However, 
?£e Citydoes not wish to preclude the contractor from 
proposing alternate techniques. 

The statement "a thick baggy" i s misleading; each of 
tht I I I liners w i l l be at least 100 times thicker than 
a "Baggy". 

The ironbound Pool and virtually a l l modern pools are 
delignef To that they can be emptied without floating 
or popping out of the ground. 

The Remedial Plan has prescribed redundant ground water 
Isolation safety elements for the design and operation 
of the poo? f a c i l i t y to prevent users of the pool from 
being exposed to contaminated ground water. These 
redundant safety elements include: 

i . An outer liner of high density polyethylene (HDPE) 
with heat welded seams serves as the primary 
impermeable barrier to ground water, isolating the 
contamination from the pool f a c i l i t y . 

i i . An identical inner liner which i s separated from 
the outer liner by 12 inches of granular a r t e r i ­
al? serves as a second impermeable barrier should 
any ground water ever seep through the outer 
liner. 

i i i 
A collection system installed within the 12 inches 
of granular material between the inner and outer 
liners that can collect ground water for removal 
i f ever any ground water seeped through the outer 

liner. 

ATTACHMENT 



iv. 

v. 

system p o s i t e d between the liners to insure 
l i l t the integrity of the liners i s intact. 

A reinforced concrete pool that/obviously,^is 
specifically designed to ^impermeable to water. 
Tf a crack were to develop m the pool, the 
nydrauUc head created by the pool water would 

v« n- ^nn«5sible for any ground water (wnicn 
m a ?^ L i o P ? Q have seeped through both the outer 
S ' n 1 e and afso have gone undetected by 
IDt Collection system monitoring program) to seep 
in?o ?ne poo?? provided the pool i s f i l l e d above 
the level of the ground-water table (which i t 
wSuld have to be in order to be open to summers) . 
l l the unlikely event that any cracks Penetrated 
£>L +-hickness of the concrete pool and both tne 
^ a n f t n n e r ' H D P E liners ™ e r S ? e v e f ! n 

^ r ^ . ' ^ s r t ^ ^ eSa of 
the pool would be almost empty). 

A pool water monitoring program based on sampling^ 
and analysis to confirm that the water in the pool 

i s safe. 

v i i . A pool maintenance program that ^ ^ " J P ^ i 
measures when the pool must be emptied for main 

tenance. 

in the event that a l l of the Remedial Plan ground water 

S S S S l o f ^ o d o r associated with the ground 
water would serve as a warning signal. 

The Remedial Plan statement on p a g e ^ ^ ^ S Z to 

a d d r e s s ^ / ^ ^ 

c S S c ^ s v ^ ^ ^ 
the liners that could be used ' ^ f ^ S t o f o u t e r 
taminated ground water or flush i t out shouia i o n 

liner permit ground.water seepage. Increased 
were to .occur i t might a need f a n t 

anrharmlo^sers of "JheTool. Depending on the nature 
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of damage to the liner, appropriate alternatives to ad­
dress i t would be evaluated and an appropriate remedial 
program would be developed to respond to the condi­
tions. However, even i f the liner could not be 
repaired and ground water collection or flushing with 
clean water were not feasible, and no other remedial 
alternatives were feasible, the other safety elements 
for ground water isolation identified in response #13 
above would s t i l l be intact. This i s one purpose of 
providing redundant ground water isolation systems. 

Since i t i s the City's intent to pursue cleanup of the 
ground water, i t i s also possible that ground water 
contamination at the site would no longer be a con­
cern . 

15. See response to 13 and 14 above. 

16. The statement on page 37 of the Remedial Plan regarding 
the placement of clean f i l l around the side walls of 
the pool reads "Site s o i l adjacent to side walls of the 
pool structure and above the water table w i l l be ex­
cavated to distance of three feet from the side walls 
and replaced with clean f i l l (emphasis added). 

17. Impervious pavement i s intended to mean concrete or 
asphalt. The purpose of the pavement i s threefold: 1) 
i t eliminates the potential for unintentional human 
contact with the remaining contaminated s o i l ; i i ) i t 
significantly reduces percolation of precipitation 
which in-turn reduces the potential for migration of 
contaminated ground water; i i i ) i t prevents contamina­
ted s o i l particles from migrating. I am sure you w i l l 
agree that such a capping strategy i s an accepted 
practice for contaminated sites and that the proposed 
cap i s clearly superior to the conditions which have 
existed at this s i t e for at least the past 30 years. 

18. Page 38 of the Remedial Plan states "All exterior pota­
ble water pipes w i l l be wrapped or sleeved in 
polyethylene for their entire length on-site". 
Polyethylene i s generally resistent to most chemicals 
diluted in ground water and i s widely used for the 
purpose specified in the Remedial Plan. The 
polyethylene to be used w i l l comply with the ANSI AWWA 
C105/A21.5 standard for polyethylene encasement and 
w i l l be certified by the manufacturer as suitable for 
the environmental conditions at the pool s i t e . 
However, I believe i t i s important to keep this issue 
in perspective. Water pipes are under pressure and i f 
they leak, they leak out, not in. Also, there are 
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numerous existing u t i l i t y l i n e s serving the Recreation 
Center that have not shown signs of degradation. 

In summary, the City i s proposing to remediate a contamina­
ted s i t e through the process of constructing a public f a c i l i t y . 
Currently, and f o r at least the past 30 years, the public has 
been subject to potential exposure to the contaminated s o i l at 
the s i t e . Through the course of construction, a substantial 
volume of the contaminated s o i l w i l l be removed fo r o f f - s i t e 
disposal i n accordance with State and federal laws and the entire 
s i t e w i l l be capped to prevent future public contact with the 
s o i l . 

The construction process w i l l require dewatering of a sub­
s t a n t i a l volume of contaminated ground water. This dewatering 
process w i l l e f f e c t i v e l y i n i t i a t e the ground water remediation 
program f o r the pool s i t e . I n addition, the City i s prepared to 
take extraordinary measures to safeguard the users of the pool, 
as described i n the Remedial Plan. We believe th a t there are ad­
vantages to promptly remediating the s i t e and locating the pool 
adjacent to an existing recreation center. 

The City i s hopeful of s t a r t i n g construction before the 
onset of warm weather. Please advise me of the status of your 
review of the Remedial Plan at your e a r l i e s t convenience. 

Please c a l l i f you have any questions. 

Sincerely, 

Alvin, L. Zagjafp.E., L«S. 
Director 

ALZ:kb 
doc: 086 

Enclosure(s) 

L. Bulwin 
J . Martin 
6. Rowen 
W. Staehle 
Sharpe James, Mayor 
Henry Martinez, Council President 
Richard Monteilh, Business Administrator 
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APR 61990 

Eric J. Evenson 
Acting Director 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RESOURCES 

CN 029 
Trenton, NJ. 08625-0029 (609) 292-1637 

Fax # (609) 984-7938 

APR 0 k fggo 
M E M O R A N D U M 

TO: 

FROM: 

SUBJECT: IRONBOUND RECREATION CENTER, SAINT CHARLES AND ROME 

A si t e inspection was conducted on 29 March 1990 of the basement 
at 140 Rome Street, Newark. The inspection was conducted by Ken 
Drake (DHWM-BCM) and the writer. The basement i s owned by D & J 
Realty Company and i s directly across St. Charles Street from the 
Ironbound Recreation Center. The inspection was conducted because 
of odor complaints by workers and local residents. 

An organic-vapour analyser was used to determine the 
concentration of organic chemicals in the a i r within the 
basement. Respiratory protection was necessary during the 
inspection. Table 1 documents the readings observed. 

Twelve monitor wells have been i n s t a l l e d at the Ironbound 
Recreation Center. Analysis of ground-water samples from the 
wells disclosed high concentrations of phenol, 2-methyl phenol, 
4-methyl phenol, 2,4-dimethyl phenol and t r i c r e s y l phosphate. The 
ground-water flow direction i s to the southeast which i s toward 
the basement at 140 Rome Street. Because of the high contaminant 
concentrations detected in the ground water at the IRC sit e and 
the direction of ground-water flow, i t i s l i k e l y that these 

STREETS, CITY OF NEWARK, ESSEX COUNTY - RECOMMENDATION 
FOR ADDITIONAL SAMPLING AND INSTALLATION OF A GROUND­
WATER RECOVERY SYSTEM 

BACKGROUND 

New Jersey is an Equal Opportunity Employer 
ATTACHMENT 



Table 1. —Organic-vapour concentrations i n basement of 140 Rome 
Street, City of Newark, 29 March 1990 

Location Concentration (ppm) 

Top of s t a i r s 2.5 
Base of s t a i r s 5.0 
Ambient i n basement 10.0 
Immediately above sump 40.0 

contaminants have migrated i n t o the basement sump. The 
contaminants i n the sump water are causing the vapour problem i n 
the basement. 

I t should be noted that 140 Rome Street was previously owned by 
the Cook & Dunn Company which manufactured paints and varnishes. 
I t i s not known whether Cook & Dunn contributed t o the ground­
water contamination. 

According t o Mr. B i l l Staehle of Dresdner, Robin Associates, 
consultants f o r IRC, a DNAPL [dense nonaqueous phase l i q u i d ] was 
found i n monitor well MW-11 at a depth of 31 t o 34 feet. A s i l t 
layer begins at a depth of 28. feet. The DNAPL may be pooling on 
t h i s layer. The composition of the product i s not known, however, 
i t i s reported t o be syrupy and has a brown color. The color may 
have changed through the time i t was i n the ground. 

CHEMICAL USED ON CELANESE SITE 

The Ironbound Recreation Center was formerly owned by the 
Celanese Corporation of America [now Hoechst Celanese 
Corporation]. The property was used f o r the manufacturing of 
Lindol [ t r i c r e s y l phosphate (TCP) or t r i t o l y l phosphate] which i s 
a component of p l a s t i c i z e r s , hydraulic o i l s and a lead scavenger 
i n g a s o l i n e . According t o D o o l i t t l e [1980], t h e r e are three 
isomers of t r i c r e s y l phosphate: t r i p a r a c r e s y l phosphate [TPCP], 
t r i m e t a c r e s y l phosphate [TCMP] and t r i o r t h o c r e s y l phosphate 
[TOCP]. Approximately 99% of the production of TCP i s of the meta 
and para isomers. The remaining 1% of the production i s the ortho 
isomer which i s considered a waste. TOCP i s the most t o x i c of the 
compounds. I t i s not known whether TOCP was disposed of on the 
present s i t e . 
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According to the Merck Index [1983], the raw materials for 
manufacturing Lindol are cresol [also known as cresylic acid or 
2-methyl phenol and 4-methyl phenol], phosphoric oxychloride, 
oxalic acid, phosphoric pentachloride, phosphoric acid and 

-potassium permanganate. U 

The compounds detected in the ground water generally do not have 
high vapour pressures. Therefore, i t i s unlikely that these 
compounds are in the basement vapours. However, the raw products, 
such as phosphoric acid and phosphoric oxychloride, have a higher 
vapour pressure and according to the Merck Index, have a syrupy 
texture. These inorganic compounds were not analysed for in the 
previous ground-water investigation. Therefore, the DNAPL 
detected beneath the IRC sit e may be one of these compounds and 
may be causing the vapour problem in the basement. 

RECOMMENDATIONS 

1. A survey should be conducted of the basements in the IRC 
neighborhood. The purpose of the survey i s to determine 
whether additional basements have been impacted by the 
contamination. 

2. A ventilation system should be installed into the basement of 
140 Rome Street. The purpose of the ventilation system i s to 
prevent the accumulation of vapours in the basement and 
prevent migration to the upper floors. I f additional 
basements in the neighborhood have been impacted, ventilation 
systems should be installed accordingly. 

3. A water sample should be collected from the basement sump at 
14 0 -Rome Street. The sample should be analysed for the 
following parameters: 

a. Volatile-organic compounds using EPA Method 624 plus 
o,m,p-xylenes plus the identification and quantification 
of the fifteen highest non-targeted compounds. The total 
number of peaks should be reported; 

b. Base/neutral and acid-extractable compounds using EPA 
Method 625 plus the identification and quantification of 
the fifteen highest non-targeted compounds. The total 
number of peaks should be reported; 

c. T r i c r e s y l phosphate [ortho, meta and para isomers], 
phosphoric acid, phosphorus oxychloride, phosphorous 
pentachloride, oxalic acid and potassium permanganate; 
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and 

d. Field pH, s p e c i f i c conductance, dissolved oxygen (DO) or 
oxidation p o t e n t i a l and temperature. 

4. Ground-water samples should be collected from a l l twelve 
onsite monitor wells. Contamination by vol a t i l e - o r g a n i c and 
ac i d - e x t r a c t a b l e compounds has already been documented. 
Therefore, a n a l y s i s should be l i m i t e d t o the inorganic 
compounds as specified i n item nos. 3b (base/neutrals), 3c 
and 3d. 

5. A sample of the DNAPL should be collected from monitor well 
MW-11. Because of possible c o r r o s i v i t y and t o x i c i t y , extreme 
care should be taken when handling the sample. The sample 
should be analysed f o r the same parameters given i n item nos. 
3a through 3c. 

6. Several additional deep monitor wells should be i n s t a l l e d i n 
the area surrounding monitor well MW-11. The purpose of these 
monitor wells i s to delineate the extent of DNAPL. S p l i t -
spoon samples should be collected continuously t o define the 
stratigraphy and subsequently, delineate any low-permeability 
zones which may be trapping the DNAPL. The t o t a l number of 
monitor w e l l s should be f i e l d determined based on the 
location and extent of the DNAPL. 

7. The monitor wells should extend t o the top of the low-
permeability zone and should not penetrate t h i s zone. Based 
on analysis of the DNAPL, a casing material [PVC, stainless 
steelor galvanized s t e e l ] w i l l be chosen. 

8. I f DNAPL i s detected at the bottom of the monitor well, 
the collection of ground-water samples w i l l not be necessary. 
I f DNAPL i s not detected, ground-water samples should be 
analysed for the parameters given in item no. 3. 

9. To prevent the further migration of contaminants, a ground­
water recovery system should be installed. Therefore, the 
recommendations cited in item nos. 1 through 8 should be 
completed expeditiously. The design of the recovery system 
should be based on the analyses recommended above and the 
location and composition of the DNAPL. Based on the types and 
number of contaminants, the design of a treatment system for 
the ground water may be d i f f i c u l t . Therefore, a l l the types 
of contaminants present must be documented before a treatment 
system can be designed. 
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DRAFT 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF HAZARDOUS WASTE MANAGEMENT 

John J. Trela, Ph.D., Acting Director 
2 Babcock Place 

West Orange, N.J. 07052 
201 -669-3960 

IN THE MATTER OF 

Ironbound Recreation Center 
City of Newark 
Hoechst Celanese Corporation 

This Administrative Consent Order is entered into pursuant to the authority 
vested in the Commissioner of the New Jersey Department of Environmental 
Protection (hereinafter "NJDEP" or the "Department") by N.J.S.A. 13:10-1 et 
seq., and the Water Pollution Control Act, N.J.S.A. 58:10A-1 et seq., the Solid 
Waste Management Act, N.J.S.A. 13:1E-1 et seq., and the Spill Compensation and 
Control Act, N.J.S.A. 58:10-23.11 et seq., and duly delegated to the Director of 
the Division of Hazardous Waste Management pursuant to N.J.S.A. 13:lB-4. 

FINDINGS 

1) The City of Newark (hereinafter "respondent") is the owner and operator of 
the Ironbound Recreation Center, located at Block 2052, Lot 1, corner of 
St. Charles and Berlin Streets, City of Newark, County of Essex, State of~ 
New Jersey, (hereinafter "the site"). 

2) Hoechst Celanese Corporation (hereinafter "respondent") through its merger 
with the Celanese Corporation, owned and operated a "Lindol" (tricresyl-
phosphate) manufacturing facility at the site previous to the ownership of 
the City of Newark. A principle raw material used in the manufacturing 
process was phenol. . 

3) On August 12, 1987, The Department became aware of a discharge of hazardous 
substances/pollutants (including but not limited to phenol) at the site. 

4) Subsequent analysis of soil and groundwater at the site revealed the 
presence of several hazardous substances/pollutants including but not 
limited to phenol, 2,4-dimethylphenol, and tricresylphosphate. 

5) The Department has determined that the respondents are responsible for the 
discharge at the site. 

6) Based on the facts presented in paragraphs 3,4 and 5 above, the Department 
has determined that the respondents have violated the Water Pollution 
Control Act, N.J.S.A. 58:10A-1 et seq_., specifically N.J.S.A. 58:10A-6, and 
the regulations promulgated pursuant thereto, N.J.A.C. 7:14A-1 et seq., 
specifically N.J.A.C. 7:14A-1.2(c). 
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7) Pursuant to N.J.S.A. 58:10-23.llg(c), respondents are stncly liable, 
jointly and severally without regard to fault, for a l l costs of the 
remediation, cleanup and removal of the hazardous substances/pollutants at 
the site. 

8) To determine the nature and extent of the problem presented by the 
discharge of pollutants at the site and to develop environmentally sound 
remedial actions, i t is necessary to conduct an additional "remedial 
investigation and to conduct a feasibility study of remedial action 
alternatives (hereinafter "RI/FS") for the site. To correct the problems 
presented by the discharge, i t is necessary to implement a remedial action 
plan. 

9) To resolve this matter without the necessity for litigation, The _ 
respondents have agreed to conduct an RI/FS and to implement the remedial 
action alternative selected by the Department to remedy a l l pollution at 
and/or emanating from the site. 

ORDER 

NOW THEREFORE IT IS HEREBY ORDERED AND AGREED THAT: 

I. Additional Remedial Investigation and Cleanup 

A. General Site Work Requirements 

10) All excavations of the site shall be performed in accordance with a site 
specific health and safety plan approved by the Department. This plan 
shall be submitted to the Department fourteen (1A) calender days prior to 

. the start of excavation. . . _ . 

11) Any soil excavated during remedial investigation, cleanup, or site 
improvement which is found to be contaminated shall be removed from the 
site and disposed of in accordance with a l l Federal, State, and local 
statutes, regulations and ordinances. 

B. Additional Remedial Investigation 

12) Within sixty (60) calendar days after the effective date of this 
Administrative Consent Order, the respondents shall submit to the _ 
Department a detailed draft Remedial Investigation Work Plan (hereinafter 
the "RI Work Plan") in accordance with the scope of work set forth in 
Appendix A, and Appendix B, which are attached hereto and made a 
part hereof. 

13) Within fifteen (15) calendar days after receipt of the Department's 
written comments on the draft RI Work Plan, the respondents shall modify 
the draft RI Work Plan to conform to the Department's comments and shall 
submit the modified RI Work Plan to the Department. The determination as 
to whether or not the modified RI Work Plan, as resubmitted, conforms to 
the Department's comments shall be made solely by the Department. 
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14) Upon receipt of the Department's written final approval of the RI Work ^ 
Plan, the respondents shall conduct the additional remedial investigation" 
in accordance with the approved RI Work Plan and the schedule therein. 

15) The respondents shall submit to the Department a draft Remedial Investiga­
tion Report (hereinafter "RI Report") in accordance with Appendix A and the 
RI Work Plan and the schedule therein. 

16) I f upon review of the draft RI Report the Department determines that 
additional remedial investigation is required, the respondents shall 
conduct additional remedial investigation as directed by the Department and 
submit a second draft RI Report. 

17) Within fifteen (15) calendar days after receipt of the Department's written 
comments on the draft or second draft ( i f applicable pursuant to the 
preceding paragraph) RI Report, the repondents shall modify the draft or 
second draft RI Report to conform to the Department's comments and shall 
submit the modified RI Report to the Department. The determination as to 
whether or not the modified RI Report, as resubmitted, conforms with the 
Department's comments shall be made solely by the Department. 

C. Feasibility Study 

18) Within sixty (60) calendar days after receipt of the Department's written 
final approval of the RI Report, or as otherwise directed by the 
Department, the respondents shall submit to the Department a draft 
Feasibility Study Work Plan (hereinafter, "FS Work Plan") in accordance 
with the scope of work set forth in Appendix C which is attached hereto and 
made a part hereof. 

19) Within fifteen (15) calendar days after receipt of the Department's 
written comments on the.draft FS Work Plan, the_respondents shall modify 
the draft FS Work Plan to conform to the Department's comments and shall 
submit the modified FS Work Plan to the Department. The determination as 
to whether or not the modified FS. Work Plan, as resubmitted, conforms to 
the Department's comments shall be made solely by the Department. 

20) Upon receipt of the Department's written final approval of the FS Work 
Plan, the respondents shall conduct the feasibility study in accordance 
with the approved FS Work Plan and the schedule therein. 

21) The respondents shall submit to the Department a draft Feasibility Study 
Report (hereinafter "FS Report") in accordance with Appendix C and the 
approved FS Work Plan and the schedule therein. 

22) Within fifteen (15) calendar days after receipt of the Department's 
written comments on the draft FS Report, the respondents shall modify the 
draft FS Report to conform to the Department's comments and shall submit 
the modified FS Report to the Department. The determination as to whether 
or not the modified FS Report, as resubmitted, conforms to the Department's 
comments shall be made solely by the Department. 
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D. Remedial Action Plan 

23) The Department will approve or disapprove of the remedial action • 
alternative. 

24) Within sixty (60) calendar days upon receipt of the Department's written 
final approval of the FS report the respondents shall submit to the 
Department a detailed draft Remedial Action Plan in accordance with the 
scope of work set forth in Appendix D which is attached hereto and made a 
part hereof. 

25) Within fifteen (15) calendar days after receipt of the Department's 
written comments on the draft Remedial Action Plan, the respondents shall 
modify the draft Remedial Action Plan to conform to the Department's, 
comments and shall submit the modified Remedial Action Plan to the 
Department. The determination as to whether or not the modified Remedial 
Action Plan, as resubmitted, conforms to the Department's comments shall be 
made solely by the Department. 

26) Upon receipt of the Department's written final approval of the Remedial 
Action Plan, the respondents shall implement the approved Remedial Action 
Plan in accordance with the schedule therein. 

E. Additional Remedial Investigation and Remediation 

27) I f the Department determines at any time that additional remedial 
investigation and/or remediation is required to protect human health or 
the environment, the respondents shall conduct such additional activities 
as directed by the Department. 

F. Progress Reports 

28) The respondents shall submit to the Department quarterly progress reports; 
the quarters being January through March, April through June, July through 
September, and October through December of each calendar year. Each 
progress report shall be submitted on or before the 30th day of the month 
following the quarter being reported. The respondent's shall submit the 
f i r s t progress report to the Department by April 30, 1988, for the January 
through March 1988 quarter. Each progress report shall detail the status 
of the respondents compliance with this Administrative Consent Order and 
shall include the following: 

1 Identification of site and reference to this Administrative Consent 
Order; 

2. Status of work at the site and progress to date; 

3. Difficulties or problems encountered during the reporting period; 

4. Actions taken or to be taken to rectify difficulties or problems; 

5. Activities planned for the next reporting period; 
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6. Required and actual completion dates for each item required by this 
..Administrative Consent Order; 

7. An explanation of any noncompliance with the approved work plan(s), 
Remedial Action Plan or schedule(s); 

8. All data collected, including quality assurance evaluations with 
supporting documentation, and field observations; 

9. A discussion of performance evaluation of a l l remedial measures 
implemented to date. 

I I . Permits 

29) Within fifteen (15) calendar days after the effective date of this 
Administrative Consent Order, the respondents shall apply for a l l 
necessary Federal, State and local permits for existing activities and, 
where applicable, former activities, in accordance with the requirements 
of'N.J.A.C. 7:14A-1 et seq., N.J.A.C. 7:26-1 et seq., and N.J.A.C. 7:27-8, 
and other applicable statutes and regulations. 

30) The respondents shall submit complete applications for a l l Federal, State 
and local permits required to carry out the obligations of this 
Administrative Consent Order in accordance with the preceding paragraph and 
the approved time schedules. 

31) Within ten (10) calendar days of receipt of written comments concerning any 
permit application to a Federal, State or local agency, or sooner i f 
required by the permitting agency, the respondents shall modify the permit 
application to conform to the agency's comments and resubmit the permit 
application to the agency. The determination as to whether~or not the 
permit application, as resubmitted, conforms with the agency's comments 
shall be made solely by the agency. 

32) This Administrative Consent Order shall not relieve the respondents from 
obtaining and complying with a l l applicable Federal, State and local 
permits, as well as a l l applicable statutes and regulations while carrying 
out the obligations imposed by this Administrative Consent Order. 

33) This Administrative Consent Order shall not preclude the Department from 
requiring that the respondents apply for any permit or permit modification 
issued by the Department under the authority of the Water Pollution Control 
Act,N.J.S.A. 58:10A-1 et seg.., the Solid Waste Management Act, N.J.S.A. 
13:1E-1 et seq., and/or any other statutory authority for the matters 
covered herein. The terms and conditions of any such permit shall not be 
preempted by the terms and conditions of this Administrative Consent Order 
even i f the terms and conditions of any such permit are more stringent than 
the terms and conditions of this Administrative Consent Order. 
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I I I . Project Coordination 

34) The respondents shall submit to the Department a l l documents required by 
this Administrative Consent Order, including but not limited to 
correspondence relating to force majeure issues, by certified mail, return 
receipt requested or by hand delivery with an acknowledgement of receipt 
form for the Department's signature. The date that the Department executes 
the receipt or acknowledgement will be the date the Department uses to 
determine the respondent's compliance with the requirements of this 
Administrative Consent Order and the applicability of stipulated penalties. 

35) Within seven (7) calendar days after the effective date of this 
Administrative Consent Order, the respondents shall submit to the 
Department the name, t i t l e , address and telephone number of the individual 
who wi l l be the Department's contact with the respondents for a l l matters 
concerning this Administrative Consent Order. The respondents shall 
contact the individual identified in the following paragraph for a l l 
matters concerning this Administrative Consent Order. 

36) The respondents shall submit two (2) copies of a l l documents required by 
this Administrative Consent Order to: 

Michael Hastry 
Metro Field Office 
Division of Hazardous Waste Management 
2 Babcock Place 
West Orange, New Jersey 07052 

37) The respondents shall notify the Department two weeks prior to the i n i t i a ­
tion of a l l field activities. Notification shall be directed to: 

Edward Phillips 
Metro Field Office 
Division of Hazardous Waste Management 
2 Babcock Place 
West Orange, New Jersey 07052 

IY. Stipulated Penalties 

38) Respondents shall pay stipulated penalties to the Department for its 
failure to comply with any of the paragraphs in this Administrative Consent 
Order according to the following schedule, unless the Department has 
modified the compliance dates pursuant to the Force Majeure provisions 
herein below: 

Calander Days After Due Date Stipulated Penalties 
1 - 7 
8-28 
29 - over 

S100.00 per calander day 
$200.00 per calander day 
$500.00 per calander day 
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39) Any such penalty shall be due and payable fourteen (14) days following 
receipt of a written demand by the Department or, i f no such demand is 
received, on the 30th calander day following the date the penalty accrues, 
and shall be due and payable every 30th calander day thereafter. Payment 
of such stipulated penalties shall be made by cashier's or certified check 
payable to the "Treasurer, State of New Jersey". Each Payment shall 
include a letter describing the basis for the penalty. 

IV. Force Majeure 

40) I f any event occurs which the respondents believes will or may cause delay 
in the achievement of any,provision of this Administrative Consent Order, 
the respondents shall notify the Department in writing within seven (7) 
calendar days of the delay or anticipated delay, as appropriate, 
referencing this paragraph and describing the anticipated length of the 
delay, the precise cause or causes of the delay, any measures taken or to 
be taken to minimize the delay,, and the time required to take any such 
measures to minimize the delay. The respondents shall take a l l necessary 
action to prevent or minimize any such.delay.. 

41) I f the Department finds that: (a) respondents have complied with the 
notice requirements of the preceding paragraph and; (b) that any delay or 
anticipated delay has been or will be caused by f i r e , flood, r i o t , strike 
or other circumstances beyond the control of the respondents, the 
Department shall extend the time for performance hereunder for a period no 
longer than the delay resulting from such circumstances. I f the Department 
determines that either respondent has not complied with the notice 
reguirements of the preceding paragraph, or the event causing the delay is 
not beyond the control of the respondents failure to comply with the 
provisions of this Administrative Consent Order shall constitute a breach 
of the requirements of this Administrative Consent Order. The burden of 
proving that any delay is caused by circumstances beyond the control of the 
respondents and the length of any such delay attributable to those, 
circumstances shall rest with the respondents. Increases in the cost or 
expenses incurred by the respondents in f u l f i l l i n g the requirements of this 
Administrative Consent Order shall not be a basis for an extension of time. 
Delay in an interim requirement shall not automatically justify or excuse 
delay in the attainment of subsequent requirements. 

V. General Provisions 

42) This Administrative Consent Order shall be binding on the respondents, its 
principals, directors, officers, agents, successors, assignees and any 
trustee in bankruptcy or receiver appointed pursuant to a proceeding in law 
or equity. 

43) Tne respondents shall perform alt work conducted pursuant to this Adminis­
trative Consent Order in accordance with prevailing professional standards. 
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44) The respondents shall conform a l l actions pursuant to.this Administrative 
Consent Order with a l l applicable Federal, State, and local laws and 
"regulations. The respondents shall be responsible for obtaining.all 1 . 
necessary permits, licenses and other authorizations. 

45) All appendices referenced in this Administrative Consent Order, as well as 
the RI Report, the FS Report, and a l l other reports, work plans and 
documents required under the terms of this Administrative Consent Order 
are, upon approval by the Department, incorporated into this Administrative 
Consent Order by reference and made a part hereof. 

46) The respondents shall make available to the Department a l l data and 
information, including raw sampling and monitoring data, concerning 
pollution at and/or emanating from the site. 

47) The respondents shall make available to the Department a l l technical 
records and contractual documents maintained or created by the respondents 
or i t s contractors in connection with this Administrative Consent Order. 

48) The respondents shall preserve, during the pendency of this Administrative 
Consent Order and for a minimum of six (6) years after its termination, a l l 
data, records and documents in their possession or in the possession of 
their divisions, employees, agents, accountants, contractors, or attorneys 
which relate in any way to the implementation of work under this 
Administrative Consent Order, despite any document retention policy to the 
contrary. After this six year period, the respondents shall notify the 
Department within twenty-eight (28) days prior to the destruction of any 
such documents. I f the Department requests in writing that some or al l of 
the documents be preserved for a longer time period, the respondents shall 
comply with that request. Upon request by the Department, the respondents 
shall make available to the Department such records or copies of any such 
records. 

49) No obligations imposed by this Administrative Consent Order are intended to 
constitute a debt, claim, penalty or other c i v i l action which should be 
limited or discharged in a bankruptcy proceeding. All obligations imposed 
by this Administrative Consent Order shall constitute continuing regulatory 
obligations imposed pursuant to the police powers of the State of New 
Jersey intended to protect human health or the environment. 

50) In addition to the Department's statutory and regulatory rights to enter 
and inspect, the respondents shall allow the Department and its authorized 
representatives access to the site at a l l times for the purpose of 
monitoring the respondent's compliance with this Administrative Consent 
Order. 

51) The Department reserves the right to require the respondents to take addi­
tional actions should the Department determine that such actions are_ 
necessary to protect human health or the environment. Nothing in this 
Administrative Consent Order shall constitute a waiver of any statutory 
right of the Department pertaining to any of the laws of the State of New 
Jersey should the Department determine that such measures are necessary. 
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52) The respondents shall not construe any informal advice, guidance, sugges­

tions, or comments by the Department, or by persons acting on behalf of the 
Department, as relieving the respondents of i t s obligation to obtain - -- ; 
written approvals as may be required herein, unless such advice, guidance, 
suggestions, or comments by the Department shall be submitted in writing to 
the respondents. 

53) No modification or waiver of this Administrative Consent Order shall be 
valid except by written amendment to this Administrative Consent Order duly 
executed by the respondents and the Department. 

54) The respondents hereby consent to and agree to comply with this Adminis­
trative Consent Order which shall be fully enforceable as an Order in the 
New Jersey Superior Court upon the f i l i n g of a summary proceeding for 
compliance pursuant to N.J.S.A. 13:1D-1 et seq., the Water Pollution 
Control Act, N.J.S.A. 58:10A-1 et seq., and/or the Solid Waste Management 
Act, N.J.S.A. 13:1E-1 et seq.. 

55) The respondents agree not to contest the authority or jurisdiction of the 
Department to issue this Administrative Consent Order and also agree not 
to contest the terms of this Administrative Consent Order in any action to 

56) The respondents shall give written notice of this Administrative Consent 
Order to any successor in interest prior to transfer of ownership of the 
respondent's facilities which are the subject of this Administrative 
Consent Order, and shall simultaneously verify to the Department that such 
notice has been given. 

57) The requirements of this Administrative Consent Order shall be deemed 
satisfied upon the receipt by the respondent's of written notice from the 
Department that the respondents have.demonstrated, to the satisfaction of 
the Department, that a l l the terns of this Administrative Consent Order 
have been completed. 

58) This Administrative Consent Order shall become effective upon the execution 
hereof by all parties; provided however, that this Administrative Consent 
Order shall be null and void unless a l l parties execute this Administrative 
Consent Order within twenty-eight (28) calendar days after the date of the 
Department's execution hereof and the Department receives the fully 
executed original within thirty-one (31) calendar days after the date of 
the Department's execution hereof. 

59) The respondents are advised the the discharges referenced in this 
Administrative Consent Order may constitate violations of the Water 
Pollution Control Act, N.J.S.A. 58:10A-1 et. seq, and the Spill 
Compensation and Control Act, N.J.S.A, 58:10-23 et. seq. the Department 
reserves a l l rights and remedies under said Acts. 

enforce its provisions. 



Ironbound Recreation Center 
Page 10 DRAFT 

DATE: - BY: 

NAME: 

TITLE: 

DATE: BY: 

NAME: 

TITLE: 

DATE: BY: 
DRAFT 

Ronald T. Corcory, Asst. Director 
Division of Hazardous Waste Management 
Enforcement Element 
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ADDITIONAL REMEDIAL INVESTIGATION SCOPE OF WORK 

I . REQUIREMENTS OF ADDITIONAL REMEDIAL INVESTIGATION 

.A. Fully determine the horizontal and v e r t i c a l extent of p o l l u t i o n at 
and/or emanating from the s i t e . 

B. Fully determine migration paths of pollutants through groundwater. 

C. Fully determine impact of the pollution on human health and the 
environment. 

D. Collect, present and discuss a l l data necessary t o adequately support 
the development of a f e a s i b i l i t y study and the selection of a remedial 
action alternative that w i l l remediate the adverse impacts of the 
poll u t i o n on human health and the environment 

I I . CONTENTS OF REMEDIAL INVESTIGATION WORK PLAN 

IMPORTANT NOTE I A l l of the following items shall be included i n the RI Work 
Plan. I f any of the items have previously been submitted or 
completed, i t shall be so stated i n the RI Work Plan. For 
these items, the following shall be included in the RI Work 
Plan: 

Description of items submitted and/or summary of investigation completed. 

- Date(s) of submission or completion. 

- Any known changes or new information developed since submission or 
complet ion. 

The Department w i l l determine the extent t o which prior submissions or 
completions may sa t i s f y specific items required by- t h i s Scope of Work. 

A. A statement of requirements for the remedial investigation pursuant t< 
Section I . , above 

B. A detailed schedule for a l l additional remedial investigation 
a c t i v i t i e s set forth i n t h i s Administrative Consent Order and i n t h i s 
Scope of Work including: 

1. Dates for submission of a l l required permit applications. 

£. Dates for start and ending of a l l f i e l d investigations. 

3. Dates for submission of a i r reports. 

C. Curriculum vitae of a l l key personnel who w i l l participate in the 
remedial investigation. 
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D. A f i e l d sampling plan including: 

1. Ground water investigation 

a. I n s t a l l four (A) additional monitor wells i n accordance with 
the locations specified on the attached s i t e plan. 

b. Explain the type of data which w i l l be collected, 
j u s t i f i c a t i o n for collection, and intentions for use of 
the data. 

c. Specify number,type and frequency of groundwater 
samples require to accurately define the horizontal and 
v e r t i c a l extent of groundwater pollution at and/or 
emanating from the s i t e . 

d. Specify EPA analytical procedures, including test 
parameters for groundwater analysis. 

e. Specify chain-of-custody procedures. 

f. Specify the name of the State c e r t i f i e d laboratory the 
respondents w i l l use for analysis of a l l samples. 

g. Specify when Tier I [and Tier 113 quality assurance 
deliverable requirements w i l l be submitted. 

h. Specify frequency of synoptic s t a t i c water level 
measurements. 

i. Specify a l l Federal, State and local permits required. 

j. Specify investigation procedures i n accordance with the 
following: 

i. Have a qua l i f i e d hydrogeologist with substantial 
experience i n groundwater p o l l u t i o n investigations 
oversee a l l s i t e a c t i v i t i e s . 

i i . Obtain well d r i l l i n g permits pursuant to N.J.S.A. 
58:4A-14. 

i i i . D r i l l a l l wells under the direct supervision of a 
New Jersey licensed well d r i l l e r and a qualif i e d 
hydrogeologist. 

i v . I n s t a l l wells in accordance with the monitor well 
specifications in Appendix B, which i s attached 
hereto and made a part hereto. 
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IMPORTANT NOTEl Improperly constructed monitor wells can compound a 
pol l u t i o n problem. Therefore, particular attention shall be 
given to the de t a i l s of these specifications. The . 
Department has the authority to shut down a d r i l l i n g 
operation which i s not adhering t o the approved procedures. 
Data derived from improperly constructed wells shall not be 
accepted by the Department. 

v. Decontaminate d r i l l i n g and sampling equipment 
after each d r i l l i n g and sampling event according t o 
the approved decontamination plan. 

v i . Survey a l l well casings, to the nearest hundredth 
(0.01) foot above mean sea level and horizontally 
to an accuracy of one-tenth (1/10) of a second 
lati t u d e and longitude by a New Jersey licensed 
land surveyor. 

v i i . Obtain synoptic s t a t i c water levels t o the nearest 
hundredth (0.01) foot i n each monitor well. 

v i i i . Collect a l l ground-water samples pursuant to 
N.J.A.C. 7.-14A-6. 12. 

ix . Well samples shall not be collected wi t h i n 14 
calendar days of i n s t a l l a t i o n and development of the 
wells. 

x. Comolete s u f f i c i e n t pumping and packer tests to 
adequately define aquifer characteristics and 
develop recovery well design for aquifer restora­
t i o n . 

x i . Complete geophysical surveys and/or groundwater 
modeling as appropriate for the s i t e . 

E. A health and safety plan based on EPA protocols for on s i t e personnel 
to minimize the r i s k of personal in j u r y , i l l n e s s and potential 
environmental impairment associated with the s i t e investigation, 
including: 

1. Listing of personal protective equipment (including respiratory 
protection) to be used and guidelines for t h e i r use, including 
manufacturer, model, duration of safety period, and any required 
c e r t i f i c a t i o n documentation. 

£. Listing of safety equipment (including manufacturer, expiration 
date and model) to be used, such as f i r e extinguishers, portable 
eye wash stations, a i r monitoring equipment, gamma survey 
instrument, etc. (equipment shall meet OSHA standards or other 
acceptable industrial standards). 
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3. Contingency plans for emergency procedures, s p i l l preven­
tion/response, and evacuation plans. 

A. On s i t e monitoring f o r personnel safety (e.g. PID, FID). 

5. C r i t e r i a f o r selecting proper level of personal protection. 

6. Medical surveillance program f o r a l l on s i t e personnel involved 
in remedial investigation. 

7. Personal hygiene requirements. 

8. Training program including t r a i n i n g protocol. 

9. Special medical procedures to be available at s i t e . 

1(21. Telephone numbers of emergency medical f a c i l i t y and personnel. 

F. An equipment decontamination plan including: 

1. List the items to be decontaminated: 

a. D r i l l i n g equipment, paying particular attention t o down hole 
tools, back of d r i l l i n g r i g and d r i l l i n g rod racks. 

b. Sampling equipment including s p l i t spoons, shelby tubes, 
trowels, spatulas, etc. 

c. Bailers, pumps, hoses, etc. 

d. Personnel clothing 

, £. Procedures for decontamination. 

IMPORTANT NOTEl Use of dedicated sampling equipment i s recommended. 

I I I . CONTENTS OF REMEDIAL INVESTIGATION REPORT 

A. Presentation of data 

1. Results of a l l analysis , laboratory data sheets and the required 
quality assurance documentation. 

£. Summary table(s) of a l l analysis. 

3. As-built construction diagrams for each s o i l boring and monitor 
well. 

A. Well casing elevations to the nearest hundredth (0.01) foot 
above mean sea level, taken at the top of casing with locking 
cap removed. 
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5. Depth to ground water to the nearest hundredth (8.01) foot above 
mean sea level, taken at the top of well casing prior to sampling 
with cap removal. 

&• AIT support data including/graphs, equations, references, raw -
data, etc. 

B. Maps 

1. Site map 

a. Property boundaries 

b. Structures and improvements 

c. A l l underground piping and u t i l i t i e s 

d. Scale and orientation 

e. Sample location map(s) 

i. Monitor well locations and casing elevations 

i i . Sample collecti o n locations 

i i i . Soil boring locations 

£. Groundwater contour maps and contamination isopleth maps. 

C. Discussion of Data 

1. Description of site/regional hydrogeology and i t s relation to 
migration of pollutants. 

. 2 . Direction and rate of groundwater flow i n the aquifer(s), both 
horizontally and v e r t i c a l l y . 

3. Levels of groundwater p o l l u t i o n as compared to applicable 
standards pursuant to .N.J.A.C. 7:14A-1 et seq.. 7:9-5, 7:9-6, 
and guidelines, or background levels where pertinent. 

4. Extent of groundwater p o l l u t i o n both on and o f f s i t e . 

5. Pollutant behavior, s t a b i l i t y , biological and chemical 
degradation, mobility and any other relevant factors pertinent 
to the investigation. 

6. Projected rate(s) of p o l l u t i o n movement. 

7. I d e n t i f i c a t i o n of c r i t i c a l pollutants. 

D. Assessment of impact of pollution on human health and the environment 

1. I d e n t i f i c a t i o n of human receptors in the paths of pollution 
migration; mobility of pollutants and specific routes to.target 
organs (e.g., i i v e r ) . 
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2. I d e n t i f i c a t i o n of the receiving media and/or ecological groups 
and migration pathways of c r i t i c a l pollutants. 

3. Toxicology of each c r i t i c a l pollutant (acute and chronic t o x i c i t y 
for short and long-term exposure, carcinogenicity, mutagenicity, 
tetratogenicity, synergistic and/or antagonistic associations, 
aquatic t o x i c i t y , ecological impacts on f l o r a and fauna, etc.). 

4. Migration potential and environmental fate of each c r i t i c a l 
pollutant i n s i t e - s p e c i f i c terms (e.g., attenuation, dispersion 
and biodegradation are factors i n the groundwater pathway). 

5. Evaluation of potential for biomagnification and/or 
bi©accumulation of c r i t i c a l pollutants i n the food chain. 

IMPORTANT NOTEl Particular attention should be paid t o future s i t e use. ( i . e . 
swimming pool; recreation center) 

E. Recommendations For Additional Investigations 

ATTACHMENT Jj. 



A - PROPOSED M©ISMTOW*X> Ulcus 
— 

• EXISTING* Vitus * 

' ' ^ ° ATTACHMENT CVn 

FIGURE— TROW BOOM* ^rc*EATio#o Cesore* 



APPENDIX B 

MONITOR WELL SPECIFICATIONS 
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MONITOR WELL SPECIFICATIONS 

A. Requirements • ; 

1. N o t i f i c a t i o n to the NJDEP i s required two weeks prior to d r i l l i n g . 

2. State well permits are required for each monitoring well constructed by 
the d r i l l e r . The well permit tag must be permanently affixed to each 
monitoring well. 

3. Copies of the s i t e specific well specifications must be maintained at 
the d r i l l i n g s i t e by the d r i l l e r . 

4. The monitorong well must be inst a l l e d by a New Jersey licensed well 
d r i l l e r . 

5. Monitoring well design must conform with NJflC 7:9-7, 8 and 9. 

6. At minimum, each well must contain 15 feet of screen. Three feet of 
th i s screen must extend above the water table. 

7: Only threaded j o i n t s are acceptable as couplings. 

8. The d r i l l e r must maintain an accurate written log of a l l materials 
encountered, record construction details for each well, and record the 
depths water bearing zones. This information must be submitted to the 
Bureau of Water Allocation as required by N.J.S.A. 58:4A 

9. A length of protective steel casing with a locking cap must be securely 
set i n cement around the well casing. Flush mount monitoring wells are 
acceptable provided they have manholes, locking caps, and seals to 
prevent leakage of surface water into the well. 

10. Top of each well casir.g .excluding cap) must be surveyed to the nearest 
0.81 foot by a New Jersey licensed surveyor. The survey point must be 
marked on each well. 

11. Wells must be developed t o a t u r b i d i t y - f r e e discharge. 

12. Modifications to designs are allowed only with NJDEP approval. 

Notict i s Hsrsby Biven of the Followingi 

Review by the Department of well locations and depths i s limited solely to 
review for compliance with the law and Department rules. 

The Department does not review well locations or depths t o ascertain the 
presence of, nor the potential for, damage to any pipeline, cable, or ether 
structures. 
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The permittee (applicant) is solely responsible for the safety arid adequacy 
of the design and construction of monitoring well(s) required by the 
Department. 

The permittee (applicant)..is solely; responsible for any harm brrdamage to 
person or property which results from the construction or maintenance of 
any well; this provision is not intended to relieve third parties of any 
liabilities or responsibilities which are legally theirs. 
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FEASIBILITY STUDY SCOPE OF WORK 

I . REQUIREMENTS OF FEASIBILITY STUDY 

A. Recommend the most environmentally sound remedial action "alternative 
which w i l l , in a timely manner: 

Clean up pollu t i o n at and/or emanating from the s i t e . 

Achieve and maintain applicable groundwater 
quality standards pursuant to N.J.A.C. 7:14A-1 _ seq.. 7:9-5, 
7:9-6, and guidelines established by the Department. 

Return area to background conditions. 

Ef f e c t i v e l y remediate damage to and provide adequate protection 
of human health and the environment. 

I I . CONTENTS OF.FEASIBILITY STUDY WORK PLAN 

A. Presentation of procedure concerning recommendation of remedial action 
alternative i n accordance with the following: 

1. Based on the detailed evaluation process, recommend the most 
environmentally sound remedial action alternative which w i l l , i n 
the most timely manner, meet the requirements i n Section I . A. 
above. 

£. Prepare a detailed rationale for recommending the remedial action 
alternative, stating the advantages over other alternatives 
considered. The rationale should include but not be limited to 
the following: 

a. Level of cleanup achievable 

b. Time to achieve cleanup 

c. F e a s i b i l i t y 

d. Implementabi1ity 

e. R e l i a b i l i t y 

f. A b i l i t y to minimize adverse impacts during action. 

g. A b i l i t y to minimize o f f s i t e impacts caused by action. 

h. Legal constraints 

3. Prepare' a conceptual design of the recommended alternative 
inciud ing: 

a. Engineering and hydroceologic approaches 

1. 

2. 

3. 

4. 
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Implementation schedules 

Any special implementation requirements 

Applicable design c r i t e r i a 

Preliminary site layout(s) 

Operation and maintenance requirements 

Safety plan(s) 

I I I . CONTENT OF FEASIBILITY STUDY REPORT 

A. Recommendation of, rationale for the most environmentally sound 
remedial alternative which meets the requirements in Section I. A., 
above, in the most timely manner and according to the approved FS Work 
Plan. 

B. Conceptual design of recommended remedial alternative. 

b. 

c . 

d. 

e. 

f . 

g-
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REMEDIAL ACTION SCOPE OF WORK 

I . Detailed Engineering Design 

^11. " Schedulei for Construct ion, Operation and Maintenance:^: -=--r p;y:-:; ~ 

I I I . Generation, Maintenance, Monitoring and Reporting Requirements 

IV. Performance Evaluation 

ft. The selected remedial action alternative shall meet or exceed the 
Requirements of the F e a s i b i l i t y Study i n Appendix C, item I . P.. 

B. Procedure 

1. During implementation of groundwater aspect of the alterna­
t i v e , the recovery wells' radius of influence shall be ade­
quately recovering a l l polluted groundwater. 

a. Adequate performance evaluation monitoring. 

b. Submission of monitoring data: 

i. Groundwater quality contour map(s) 

i i . Groundwater elevation contour map(s) 

i i i . Time/concentration graphs for all.recovery wells 
and a l l monitor wells. 

iv. Time/volume pumped per month histogram for a l l 
recovery wells. 

2. Post cleanup sampling: 

a. Groundwater 

V. Complete and Detailed Cost Estimate 
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AnaiytJKEM An American NuKEM Company 

AnalytiKEM inc. 
28 Springdate Road 

Cherry HHI, NJ 08003 
609/751-1122 
215/923-2068 

Analytical Data Report Package 

for the 

New Jersey Department of Environmental Protection 

Case Name 

Ironbound 

Trenton, New Jersey 08625 

Field Laboratory Date of 
Sample # Sample # Collection 

EP-003-D A15945-1 4/11/88 
EP-003-S Al 5945-2 4/11/88 
EP-0Q4-D Al 5945-3 4/11/88 
EP-004-S Al5945-4 4/11/88 
EP-005-D Al 5945-5 4/11/88 
EP-005-S Al 5945-6 4/11/88 
EP-006-D Al 5945-7 4/11/88 
EP-006-S Al5945-8 : 4/11/88 
EP-007-D A15945-9 4/11/88 
EP-007-S Al5945-10 4/11/88 
EP-008-D Al5945-11 t 4/11/88 
EP-008-S Al5945-12 4/11/88 
EP-009-D Al5945-13 4/11/88 
EP-009-S Al 5945-14 4/11/88 
EP-010-D Al 5945-15 4/11/88 
EP-010-S A15945-16 4/11/88 
EP-011-D A15945-17 4/11/88 
EP-011-S A15945-18 4/11/88 
EP-012-D Al 5945-19 4/11/88 
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Case Name 

Ironbound 

Field 
Sample ff 

EP-012-S 
EP-013-D 
EP-013-S 
EP-014-D 
EP-014-S 
EP-015-D 
EP-015-S 
EP-106-D 
EP-016-S 
EP-017-D 
EP-017-S 
Field Blank 
Trip Blank 

Laboratory 
Sample # 

A15945-20 
A15945-21 
Al 5945-22 
Al5945-23 
Al5945-24 
Al5945-25 
Al5945-26 
Al5945-27 
A15945-28 
Al 5945-29 
Al5945-30 
Al5945-31 
A15945-32 

Date of 
Collection 

4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 
4/11/88 

Laboratory Name 

Certification # 

Supervisor/Manager Signature 

Printed Name 

AnalytlKEM, Inc. 

NJ 04012 

Michael Shmookler, Ph.D. 
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Test Report No. A15945 
Page 1 AnalytiKEM 

I . Definition of Terms 

Term Definition 

n Detected; result must be greater than zero. 

Oi Deionized Water 

j Compound was detected at levels below the practical 
quantitation limit. The level reported is approximate. 

MS/MSD Matrix Spike/Matrix Spike Duplicate 

Analysis not applicable to the sample matrix. 

ND Not Detected 

NR. Not Requested 

NTU Nephelometric Turbidity Units 

RPD ' Relative Percent Difference 

&SD Relative Standard Deviation 

TON Threshold Odor Number 

U Compound was analyzed for but not detected. The preceding 
number is the practical quantitation limit for the compound. 

ppb Parts-per-billion; may be converted to ppm by dividing 
by 1,000. 

s . . . . . — 

ppm Parts—er-million; may be converted to ppb by multiplying 
by 1,000. 

ug/1 Micrograms of constituent per liter of sample; equivalent 
to parts-per-billion. 

ug/kg Micrograms of constituent per kilogram of sample; equivalent 
to parts-per-billion. 

ug/kg dw Micrograms of constituent per kilogram of sample reported 
on a dry weight basis. 

CCC Calibration Check Compound; used to verify the precision of 
a GC/MS calibration curve. 

SPCC System Performance Check Compound; used to verify the correct 
operation of a GC/MS instrument. 

PQL Practical Quantitation Limit; the minimum level at which 
compounds can be dependably quantitated. 
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I I . Methodology 

Polychlorinated Blphenyls 

Aqueous 

. Method 608, Organochlorine Pesticides and PCBs, Federal Register, 
Vol. 49, No. 209, October 26, 1984. 

Nonaqueous 

. Method 3550, Sonication Extraction, Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, SW-846, Second Edition, 
USEPA, July 1982. 

. Method 8080, Organochlorine Pesticides and PCBs, Test Methods 
for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 
Second Edition, USEPA, July 1982. 

General Chemistry 

Residue, to t a l (TS) 

. Standard Methods for Examination of Water and Wastewater, American 
Public Health Association, 16th edition, Method 209A, l'985. 
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I I I . Laboratory Chronicle 

Receipt/Refrigeration 

Organics Extraction 

PCBs 

DATE 
I I I 

4/11/88 

4/15/88 

Analyses 

PCBs 4/22-4/28/88 

Other Analyses 

Residue, total 4/13/88 

QA Officer 
Review & Approval 

(Signature) 
(Printed Name) 

(Date) 
e, F. Cramer 

NOTE: If fractions are reextracted and reanalyzed because the i n i t i a l 
endeavors failed to meet the required quality control criteria, 
the dates of reextraction and/or reanalysis will be entered in 
column I I additionally. 

f ' 

: '. * 1 
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Test Report No. A15945 
Page 4 

IV. Case Narrative 

Polychlorinated Biphenyls 

Sample Numbers A15945-1-32 

Surrogate not recoverable due to matrix interference for sample(s) 17 

7_ 
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Test Report No. A15945 
Page 5 

Extraction Log 

Polychlorinated Biphenyls 

AnalytiKEM I n i t i a l Final 
Designation Sample Size Volume Dilution 

Method Blank — 10.0 — 

A15945-2 Spike (PCB) 10.06 10. 0 — 

A15945-2 Spike Dup. (PCB) 10.05 10.0 
A15945-26 Spike (PCB) 10.02 10.0 
A15945-26 Spike Dup. (PCB) 10.16 10.0 
DI Water Spike (PCB) — 10.0 — 

Al5945-1 10.93 10.0 — 

A15945-2 10.44 10.0 — 

A15945-3 10.50 10.0 1:10 
A15945-4 10.52 10.0 — 

Al5945-5 10.78 10.0 — 

A15945-6 10.16 10.0 — 

A15945-7 10.23 10.0 1:10 
A15945-7 10.23 10.0 1:100 
Al5945-8 10.39 10.0 — 
A15945-9 10.96 10.0 — 

A15945-10 10.64 10.0 1:10 
A15945-11 10.31 10.0 — 

A15945-12 10.66 10,0 — 

A15945-13 10.00 10.0 1:10 
A15945-14 10.20 10.0 — 

A15945-15 10.46 10.0 1:10 
A15945-16 10.53 . 10.0 1:10 
A15945-17 10.80 10.0 1:10 
Al 5945-18 10.36 10.0 1:10 
A15945-19 11.55 10.0 1:10 
Al 5945-20 10.03 10.0 — 

A15945-21 10.10 10.0 — 

A15945-22 10.76 10.0 — 

A15945-23 10.75 10.0 — 

Al 5945-24 10.76 10.0 — 

A15945-25 10.34 10.0 — 

Al 5945-26 10.13 10.0 

• —— A15945-27 10.85 10.0 — 

A15945-28 10.53 10.0 — 

A15945-29 10.04 10.0 — 

A15945-30 10.17 10.0 — 

A15945-31 580* 10.0 — 

A15945-32 960* 10.0 — 

Units 
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V I . ANALYSIS DATA SHEETS 

ATTACHMENT 



page 7 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

EP-003-D 

Lab Name: AnalytiKEM Inc. 

Lab Code: 4 0 1 2 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1 0 - 9 3 

Level: (low/med) 

I Moisture: not dec. ___ 

(g/mL) 10 

dec. 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _____ 

A15945-1 
Lab Sample ID: L 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

.. A/urn 
Date Analyzed: _ 
Dilution Factor: 

pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane)_ 
-Heptachlor . 
-Aldrin ' 
-Heptachlor epoxide_ 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4'-DDD 

319-84-6— 
319-85-7— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3-
959-98-8— 
60-57-1 
72-55-9—— 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4 
57-74-9-
5103-71-9— 
5103-74-2 gamma Chlordane_ 
8001-35-2 —Toxaphene 
12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-22-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260_ 

• » " -"-———'— 

Endosulfan sulfate_ 
•4,4'-DDT_ -Methoxychlor 
Endrin aldehyde 
•T. Chlordane 
-alpha Chlordane_ 

400 
400 
400 
400 
400 
400 
400 

U 
U 
U 

JL 
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PESTICIDE ORCANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-003-S 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.44 

Level: (low/med) 

Z Moisture: not dec. 

(g/mL) 10_ 

13 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) t\l 

dec. 

pH: 

Lab Sample ID: &15945-2 

Dace Received: 4/11/88 

Dace Extracted: 4/15/88 

Date Analyzed: 4/22/88 

Dilution Factor: ' 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) U ? / K g 

319-84-6— 
319-85-7— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 
5103-71-9-
5103-74-2— 
8001-35-2-
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9— 
12672-29-6— 
11097-69-1— 

-alpha-BHC 
-beta-BH _ 
-delta-BHC 
-gamma-BHC ( Lindane )_ 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide_ 
-Endosulfan I 
-Dieldrin 
-4,4*-DDE 
-Endrin 
-Endosulfan II 
-4,4'-DDD ~ 
-Endosulfan sulfate^ 
-4,4' -DDT " 
-Methoxychlor_ 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane_ 
•gamma Chlordane_ 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 

11096-82-5— 
-Aroclor-1254_ 
-Aroclor-1260" 

380 
380 
380 

"ISW 
~5V 
•3W 
HiW 

JLL 
U 
U 
U 

u 
u 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-004-D 

Lab Name: AnalytiKEM Inc. 

Lab Code: 4 0 1 2 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) S 0 I L 

Sample wt/vol: 1 0 - 5 0 

Level: (low/med) 

(g/mL) 10 

Z Moisture: not dec. 10 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) ___ 

dec. 

pH: 

Lab Sample ID: A15945-3 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/ 2 2/ 8 8 

Dilution Factor: 1; 10 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) U g / K ? 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2-
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 

1031-07-8 
50-29-3-
72-43-5 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-004-S 

Lab Name: AnalyclKEM Inc. 
Ub Name: ft"a^Llw' — • 

Ub Code : 4012 Case .«2±rii_*>"»« ^ ' 
T D a n n i e 

Matrix: (soil/water) 

, 10.52 (g/mL) 10 
Sample wt/vol: . ° 

Level:. (low/med) 

, 12 dec. 
Z Moisture: not dec ± 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) . 

Lab Sample ID: A15945-4 

Date Received: 4/11/88 

Date Extracted: 4A5^88_ 

Date Analyzed: 4 / 2 2 / 8 8 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) U g / K ? . 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-005-S 

Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

4012 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SO—. 

Sample wt/vol: 1 0 - 7 8 

Level: (low/med) 

Z Moisture: not dec. 

(g/mL) 10 

Ub Sample ID: A15945-5 

Dace Received: 4/11/88 

12 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ 

CAS NO. 

N 

dec. 

pH: 

Date Extracted: 4/15/88 

Date Analyzed: 

Dilution Factor: 

4/22/88 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ̂ SK* 

319-84-6— 
319-85-7— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3-
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9-
5103-71-9-
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC 
-beta-BHC__ 
-delta-BHC 
-gamma-BHC (Lindane)_ 
-Hep tachlor 
-Aldrin 
-Heptachlor epoxide_ 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4*-DDD ~ 
-Endosulfan sulfate_ 
-4,4'-DDT " 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane_ 
-gamma Chlordane_ 
-Toxaphene 
-Axoclor-1016_ 
-Aroclor-1221~ 
-Aroclor-1232" 
-Aroclor-1242~ 
-Aroclor-1248~ 
-Aroclor-1254~ 
-Aroclor-1260" 

380 
380 
380 
380 

5,000 
380 
380 

U 

U 

U 
U 

ATTACHMENT H ̂  
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-005-S 

Lab Name: AnalytiKEM Inc. 

Lab Code: 4012 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) S 0 I L __ 

/ i . 10.16 (g/mL) 10 Sample wt/vol: _ _ V8/-_/ 

Level: (low/med) _______ 

dec. I Moisture: not dec. 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ 

20 

N pH: 

Lab Sample ID: A15945-6 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/22/88 

Dilution Factor: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 
76-44-8-
309-00-2— 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9—— 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 
5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC_ 
-beta-BHC_f 
-delta-BHC 
gamma-BHC (Lindane)_ 

-Heptachlor 
-Aidrin 
Heptachlor epoxlde_ 
•Endosulfan I _ 
•Dieldrin 
•4,4' —DDE 
•Endrin 
-Endosulfan I I 
-4,4'-DDD 
Endosulfan sulfate_ 
4,4*-DDT_ 

-Methoxychlor_ 
-Endrin aldehyde 
-T . Chlordane 
-alpha Chlordane_ 
—gamma Chlordane 
-Toxaphene 
-Aroclor-1016 
-Aroclor-122 _____ 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254_ 
-Aroclor-1260_ 

W 
-TO" 
"TOT 

T U T 
TTD" 
TTD" 

U 
U 
U 
U 

_U_ 
_u_ 
u 

ATTACHMENT 



Page 13 

PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-006-D 

Lab Name AnalytiKEM Inc., 

„ , . 4012 Case Nn.-.87-8-14-12-M Contract No.: _ _ _ 5 
Lab Cone. -

Matrix: (soil/water) _____ 

Sample wt/vol: 

Level: (low/med) . _ 

I Moisture: not dec. __ 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) . 

(g/mL) ____. 

13 

N 

dec. 

pH: 

Lab Sample ID: _ £ _ _ _ _ . 

Date Received: .4/11/88 __ 

Date Extracted: 4/15/88 / 

4/22/88 
Date Analyzed. 

1:10; 1:100 
Dilution Factor: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) _ _ _ L 

319-84-6-
319-85-7' 
319-86-8 
58-89-9-
76-44-8 

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC, 
—gamma-BHC (Undane)_ 
-Heptachlor_ 
-Aldrin_ -iQn QQ I •-1<4t"tn_ 

1024-57-3 -Heptachlor epoxide 1024-57-3 
959-98-8 
60-57-1-
72-55-9-
72-20-8-
33213-65-9-
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

•Endosulf an I 
•Dieldrin 
•4,4'-DDE 
-Endrin 
•Endosulfan I I 
4,4'-ODD 
Endosulfan sulfate_ 
.4,4'-DDT_ 
^»• — . 
-Methoxychlor. 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane_ 
•gamma Chlordane_ 
-Toxaphene_____ 
-Aroclor-1016_ 
-Aroclor-1221_ 
-Aroclor-1232_ 
-Aroclor-1242_ 

"38,000' 
38,000 
38,000 

-Aroclor-1248^ 
-Aroclor-1254_ 
-Aroclor-1260_ 

38,000 
120,000 
38,000 
"38,000' 

U 
U_ 

U 
U 

St 

J-

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-006-S 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: .X-195. 

Matrix: (soil/water) , S O I L 

/ i . 1 0 - 3 9 Sample wt/vol: 

Level: (low/med) 

Z Moisture: not dec. _ 1 9 . 

(g/mL) 10 

dec 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ 

Lab Sample ID: A15945-8 

Date Received: 4/11/88 -

Date Extracted: 4/15/88 

Date Analyzed: 4/22/88 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) U 9 / K g . 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8-
1031-07-8 
50-29-3 
72-43-5 
7421-93-4—• 
57-74-9 
5103-71-9— 
5103-74-2 
8001-35-2— 
12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC_ 
-beta-BHC 
-delta-BHC 
•gamma-BHC (Lindane)_ 
-Heptachlor 
-Aldrin 
•Heptachlor epoxide^ 
•Endosulfan I _ 
•Dieldrin _ _ _ _ _ _ _ _ 
.4,4' -DDE . 
•Endrin 
-Endosulfan I I _ 
-4,4'-DDD_ 
-Endosulfan sulfate_ 
-4,4'-DDT_ 
-Methoxychlor . 
-Endrin aldehyde 
- T . Chlordane 
-alpha Chlordane_ 
-gamma Chlordane_ 
-Toxaphene 
•Aroclor-1016_ 
-Aroclor-1221_ 
-Aroclor-1232_ 
-Aroclor-124 2_ 
-Aroclor-1248_ 
-Aroclor-1254_ 
-Aroclor-1260_ 

ATTA.CHMENX 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-007-D 

Lab Name: 

Lab Code: 4012 

AnalytiKEM Inc. 

Matrix: (soil/water) ______ 

. ' 10.96 
Sample wt/vol: . 

Level: (low/med) 

Z Moisture: not dec. 

Case No.:87-8-14-12-M Contract No.: X-195 

(g/mL) 10 

18 

Extraction: (SepF/Cont) 

GPC Cleanup: 

CAS NO. 

(Y/N) N 

dec. 

pH: 

Lab Sample ID: M 5 9 4 5 ~ 9 

Date Received: 4/11/88 

Date Extracted: ___2__L 

Date Analyzed: 4/22/88 

Dilution Factor: 

COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) " g ^ 9 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1-
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5-
7421-93-4— 
57-74-9 
5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC 
-beta-BHC__ 
-delta-BHC 
•gamma- BHC (LindaneJ_ 
-Hep tachlor 
-Aldrin 
-Heptachlor epoxide_ 
-Endosulfan I 
-Dieldrin • 
-4,41 -DDE 
-Endrin 
-Endosulfan I I 
-4.4'-DDD 
•Endosulfan sulfate^ 
•4,4,-DDT_ 
-Methoxychlor_ 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane_ 
-gamma Chlordane_ 
-Toxaphene 
•Aroclor-1016_ 
-Aroclor-1221_ 
-Aroclor-1232_ 
-Aroclor-1242" 
-Aroclor-1248_ 
-Aroclor-1254_ 
-Aroclor-1260_ 

T5o" 
400 

"loo 
400 
400 
400 

U 
U 
U 
U 
U 
U 
U 

ATTACHMENT __!__ 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-007-S 

Lab Name: AnalytiKEM Inc. 

Lab Code: 4012 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) S Q I L 

-/ i . 10.64 (e/mL) 10 Sample wt/vol: vs/™1-' 

Level: (low/med) . 

Z Moisture: not dec. I 5 d e c ' 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ N pH: 

Lab Sample ID: a 1 5 9 4 5 " 1 0 

Dace Received: 4/11/88 

Dace Excracced: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: 1:10 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET S A M p L E N 0 . 

EP-008-D 

AnalytiKEM Inc. 

4012 

Ub Name: 

Lab Code: 

Matrix: (soil/water) _____ 

, . 10.31 (g/oL) _1_ 
Sample wt/vol: . 

Level: (low/med) __ 

, 20 dec. 
- Moisture: not dec. 

Case Mft.:87-8-14-12-M Contract No.: _X-195. 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) —__. 

, T n. A15945-11 Lab Sample ID: ____ 

Date Received: -J/U/gg 

Date Extracted: _/~/88 _ 

Date Analyzed: 4/23/88 

Dilution Factor: .,„ „.; 

pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) _____ 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 
76-44-8— 
309-00-2-
1024-57-3 
959-98-8-
60-57-1— 
72-55-9— 
72-20-8— 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3— 
72-43-5— 
7421-93-4-
57-74-9— 
5103-71-9-
5103-74-2-
8001-35-2 

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
•gamma-BHC (Lindane). 

—Heptachlor 
—Aldrin 
Heptachlor epoxide. 
-Endosulfan I_ 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
_A,4'-DDD 

•Endosulfan sulfate. 
.4,4'-DDT_ 
-Methoxychlor. 
-Endrin aldehyde 
- T . Chlordane 
-alpha Chlordane_ 
-gamma Chlordane. 
•Toxaphene 

O U U I - J J - - ; .7—— 

12674-11-2 -Ar.oclot-1016. 
-Aroclor-1221_ 
-Aroclor-1232_ 
-Aroclor-1242. 

11104-28-2-
11141-16-5— 
53469-22-9— 
12672-29-6— 
11097-69-1— 
11096-82-5-

-5T0" 
TT0" 

-Aroclor-l248_ 
-Aroclor-1254. 
-Aroclor-1260. 

"TOT 
T I F 
TUT 

"~nr Tnr 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-008-S 

Lab Name: AnalytiKEM Inc. 

Lab Code: _____ Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1 0 ' 6 6 

Level: (low/med) 

J Moisture: not dec. 

(g/mL) ______ 

Lab Sample ID: A15945-12 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

17 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ N 

dec. 

pH: 

Date Analyzed: 4/23/88 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) U g / K ? 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9-

-alpha-BHC. 
-beta-BHC_ 
-delta-BHC 
•gamma-BHC (Lindane). 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin -
-4,4' -DDE 
-Endrin 
-Endosulfan I I 
-4,4'-ODD 
Endosulfan sulfate. 
•4,4'-DDT. 

5103-71-9 
5103-74-2— 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 

Chlordane 
-Toxaphene. 
-Aroclor-1016_ 
-Aroclor-1221~ 
-Aroclor-1232" 
-Aroclor-1242. 
-Aroclor-1248_ 
-Aroclor-1254" 
-Aroclor-1260" 

400 
400 
400 
400 
400 

Too" T00" 

TJ 
U 
U 
IT 
TT 
TJ 

ATTACHMENT JilL 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-009"-D 

Ub Name: AnalytiKEM Inc. 

r A . 4012 Case NQ.:87-8-14-12-M Contract No.:_____ 
Ub Code. ________--__- ——" 

Matrix: (soil/water) _____ 

/ , 10-° Sample wt/vol: 

Level: (low/med) __ 

I Moisture: not dec. — 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ 

(g/mL) i i 

, T_ A15945-13 
Lab Sample ID: . 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

15 dec. Date Analyzed: 4/23/88 

1:10 
Dilution Factor: 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) _ _ _ _ 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 
76-44-8— 
309-00-2-
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5-

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 

âmma-BHC (Lindane). 
-Heptachlor 
-Aldrin 
Heptachlor epoxide. 
•Endosulfan _______ 
•Dieldrin 
4,4' -DDE. 

-Endrin 
-Endosulfan I I _ 
-4,4'-DDD 
-Endosulfan sulfate. 
-4,4'-DDT. 

7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9— 
12672-29-6-
11097-69-1-
11096-82-5-

-» t-r -

-Methoxychlor. 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma 

Chlordane. 
-Toxaphene -Aroclor-1016. 
-Aroclor-1221. 
-Aroclor-1232 
-Aroclor-1242_ 
-Aroclor-1248_ 
-Aroclor-1254_ 
-Aroclor-1260. 

ATTACHMENT / T ^ 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-009-S 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1 0 - 2 0 

Level: (low/med) 

I Moisture: not dec. 1 8 

(g/mL) 10 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ N 

dec. 

pH: 

Lab Sample ID: A15945-14 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/ 2 3/ 8 8 

Dilution Factor: 

CAS NO. 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 
76-44-8— 
309-00-2— 
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 
72-20-8— 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3— 
72-43-5-
7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2— 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9— 
12672-29-6-
11097-69-1— 
11096-82-5-

COMPOUND 

CONCENTRATION UNITS: _ 
(ug/L or ug/Kg) 

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor. 
-Aldrin ~ 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin _________ 
-4,4' -DDE 
-Endrin _____ 
-Endosulfan I I _ 
-4,4'-DDD_ 
-Endosulfan sulfate, 
-4,4'-DDT. 
-Methoxychlor. 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene. 
-Aroclor-1016_ 
-Aroclor-122l" 
-Aroclor-1232_ 
-Aroclor-1242" 
-Aroclor-1248_ 
-Aroclor-1254_ 
-Aroclor-1260 

4UU U 
4uu U 
401) U 
400 U 

2,600 
400 U 
400 U 

ATTACHMENT JL 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-010-D 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

, n

 1 0 ' 4 6 (g/mL) 1 0 

Sample wt/vol: v * ' 

Level: (low/med) , 

X Moisture: not dec. _ 13 dec. 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ 

Lab Sample ID: A15945-15 

Date Received: 4/H/ 8 8 

Date P-rraeted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: 1 : 1 0 

CAS NO. 

319-84-6-
319-85-7— 
319-86-8— 
58-89-9 
76-44-8— 
309-00-2— 
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

N pH: 

COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) " g ^ 9 

-alpha-BHC_ 
-beta-BHC_" 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor. 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin ' 
-4,4'-DDE 
-Endrin . 
-Endosulfan I I _ 
.4,4'-DDD_ 
-Endosulfan sulfate. 
-4,4'-DDT. 
-Methoxychlor. 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene. 
-Aroclor-1016_ 
-Aroclor-1221_ 
-Aroclor-1232_ 
-Aroclor-1242_ 
-Aroclor-1248. 
-Aroclor-1254. 
-Aroclor-1260. 

•3~3~r 
17BT-

~78~r 15,000 
• 3,H00 
•1,100 

u 
u 
u 
u 

u 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET ^ ^ ^ 

EP-010-S 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: .X-195,. 

Matrix: (soil/water) _J°£ 

, , 10.53 (g/mL) 10 
Sample wt/vol: • v s ' 

Level: (low/med) 

• 21 dec. I Moisture: not dec. . ±± — 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15945-16 

Date Received: 4/11/88 

Date rvr-acted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: 1:10 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) J f _ _ _ 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2 

-alpha-BHC_ 
-beta-BHC." 
-delta-BHC 
•gamma-BHC (Lindane). 
-Heptachlor 
-Aldrin 
•Heptachlor epoxide. 
•Endosulfan I 
•Dieldrin _ 
4,4'-DDE 

-Endrin 
-Endosulfan I I _ 
-4,4'-DDD_ 
-Endosulfan sulfate. 
-4,4'-DDT. 
-Methoxychlor. 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma 

Chlordane. 
•Toxaphene 12674-11-2— -Aroclor-101o 

11104-28-2 Aroclor-1221 
11141-16-5— 
53469-22-9— 
12672-29-6— 
11097-69-1— 
11096-82-5— 

•Aroclor-1232_ 
-Aroclor-1242_ 
-Aroclor-1248_ 
-Aroclor-1254_ 
-Aroclor-1260. 

4,200" 
X 2 l ~ 
77200" 
T72oT 
T ~ 0 T 
"4,200" 
T - C O -

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

_ab Name: AnalytiKEM Inc. 

EP-011-D 

Lab Code: 4 0 1 2 Case No. :87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10-50 

Level: (low/med) 

Z Moisture: not dec. 11 

(g/mL) 10 

dec. 

Ub Sample ID: A15945-17 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) 

Date Analyzed: 4/23/88 

Dilution Factor: 1:10 

N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

319-84-6-
319-85-7-
319-86-8-
58-89-9-
76-44-8-
309-00-2-— 
1024-57-3-
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2— 
11104-28-2— 
11141-16-5-
53469-22-9— 
12672-29-6-
11097-69-1— 
11096-82-5— 

-alpha-BHC 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4,4' -DDE . 
-Endrin 
-Endosulfan II_ 
-4,4'-DDD 
-Endosulfan sulfate 
-4,4'-DDT 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
gamma Chlordane 

-Toxaphene 
-Aroclor-1016. 
-Aroclor-1221_ 
-Aroclor-1232" 
-Aroclor-1242~ 
-Aroclor-1248_ 
-Aroclor-1254" 
-Aroclor-1260~ 

3,700 
3,700 
3,700 
3,700 

11,000 
3,700 
2,700 

U_ 
U_ 
U 
U 

U 

If! 

'Mr. 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-011-S 

Lab Name: 

Lab Code: 

AnalyciKEM Inc. 

4012 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

/ , 1 0 - 3 6 (z/mL) 1 0 

Sample wt/vol: lg /«-J 

Level: (low/med) , 

Z Moisture: not dec. 1 6 d e c * -

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ N pH: 

Ub Sample ID: A15945-18 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: 1:10 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) V*/*3 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 
5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
•gamma-BHC (Lindane). 
-Hep tachlor__ 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan 1 
-Dieldrin 
-4,4 • -DDE 
-Endrin 
-Endosulfan II _ 
-4,4'-DDD 

—Endosulfan sulfate. 
—4,4'-DDT 
-Methoxychlor 
•Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254" 
-Aroclor-1260_ 

_ _ _ _ _ 
3,900 

3,900 
"37500" 
T~5o" 

u 
u 
u 
u 
u 
u 
u 

NT 

m 
m 

ATTACHMENT J L - t 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-012-D 

Ub Name 
AnalytiKEM Inc 

U D nam_• _ _ _ - _ _ — _ - — — — - - ^ 
4012 Case m>-:87-8-14-12-M Contract No.: _ _ _ _ _ 

Ub Code: ____________ 

Matrix: ( so i l /wa te r ) _ _ _ _ 

/ i . 11.55 (g/mL) J__ 
Sample w t / v o l : 

Level: (low/med) 

I Moisture: not d e c _ 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

, A15945-19 
Lab Sample ID: 

Date Received: 4/11/88 -

Date Extracted: 4/15/88 

14 

N 

dec. 

pH: 

Date Analyzed: _/?V88 

Di lu t ion Factor: 1:10 

CAS NO. COMPOUND 

CONCENTRATION WITS: 
(ug/L or ug/Kg) ______ 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3-
72-43-5-

-alpha-BHC. 
-beta-BHC 
-delta-BHC 
•gamma-BHC (Lindane). 
-Heptachlor 
- A l d r i n 
•Heptachlor epoxide. 
•Endosulfan I 
•Dieldrin " 
•4,4' -DDE. 
Endrin 

-Endosulfan I I 
-4,4'-DDD 
•Endosulfan su l fa te . 
•4,4'-DDT. 
-Methoxychlor. 

7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene 
-Aroclor-1016. 
-Aroclor-1221. 
-Aroclor-l232_ 
-Aroclor-1242_ 
-Aroclor-1248_ 
-Aroclor-1254_ 
-Aroclor-1260. 

-378W 
•37BDTJ 
378W 
T78TJD" 
~78TJU" 

1,UUU" 

u 
u 
u 
u 
u 

TJ 

ATTACHMENT _____ 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET ^ ^ 

EP-012-S 

AnalytiKEM Inc. Ub Name: _ 

Lab Cbde: 4 0 1 2 

Matrix: (soil/water) _____ 

Case N_.:87-8-14-12-M Contract No.: _____ 

Sample wt/vol: -. 1 0 - ° 3 -

Level: (low/med) 

Z Moisture: not dec. __. 

(g/mL) 10 

dec. 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) . 

Lab Sample ID: A15945-20 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: • 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8—— 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-

-alpha-BHC 
-beta-BHC 
-delta-BHC 

—gamma— BHC (Lindane) 
—Hep tachlor 
—Aldrin -Heptachlor epoxide 
-Endosulfan I 
-Dieldrin _ _ 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
_At4'-DDD 

12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

Endosulfan sulfate 
•4,4'-DDT 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane 
-gamma Chlordane 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
—Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248" 
-Aroclor-1254 
-Aroclor-1260 

U~7 
ATTACHMENT P » 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-013-D 

Ub Name: AnalytiKEM Inc. 

Ub Code: _____ Case No.;87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10-10 

Level: (low/med) 

: Moisture: not dec. 2 0 

(g/mL) in 

dec. 

Extraction: (SepF/Cont) 

G?C Cleanup: (Y/N) _ 

Lab Sample ID: A15945-21 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ^ / K q 

319-84-6 
319-85-7-— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3-
959-98-8— 
60-57-1— 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-

-alpha-BHC. 
-beta-BHC___ 
-delta-BHC 
-gamma— BHC (Lindane) 
-Heptachlor „ 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4,4' -DDE 
-Endrin _ 
-Endosulfan II_ 
-4,4'-DDD 
-Endosulfan sulfate. 
-4,4'-DDT 

12674-11-2— 
11104-28-2— 
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
—gamma Chlordane. 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248. 
-Aroclor-1254" 
-Aroclor-1260" 

410 
410 
410 
410 
410 
410 
410 

_LL 
JL 

U 
U 
U 

ATTACHMENT - i L - _ 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-013-S 

Ub Name: AnalytiKEM Inc. 

Ub Code: 4 0 1 2 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1 0 - 7 6 

Level: (low/med) 

I Moisture: not dec. _ 

(g/mL) J _ 

15 dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) N • 

Lab Sample ID: A15945-22 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: A / R R 

Dilution Factor: 

pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) U g / K ? 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 

76-4A-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9— 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 
5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2— 
11104-28-2— 
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-gamma— BHC (Lindane), 
-Hep tachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin ___ 
-4,4' -DDE 
-Endrin 
-Endosulfan I I 
-4,4»-DDD 
-Endosulfan sulfate. 
-4,4'-DDT 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene. 
-Aroclor-I0l6_ 
-Arodor—1221_ 
-Aroclor-1232_ 
-Aroclor-124 2~ 
-Aroclor-1248" 
-Aroclor-1254. 
-Aroclor-1260. 

1 W 
350" 
T50" 
"So" 
75o" 
750" 
T50~ 

u TT 
TT 
TJ" 
TJ" 
TJ" 
TJ" 

mm 

ATTACHMENT H ~Z 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-014-D 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10-75 

Level: (low/med) ' 

Z Moisture: not dec 18 

(g/mL) ___ 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ N 

dec 

pH: 

Lab Sample ID: A15945-23 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: 

CAS NO. COMPOUND 

CONCENTRATION UNITS:. 
(ug/L or ug/Kg) 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor. 
-Aldrin ~ 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin _ 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4'-ODD. 
-Endosulfan sulfate. 
-4,4'-DDT_ 

12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane_ 
-gamma Chlordane_ 
-Toxaphene . 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254_ 
-Aroclor-1260 

400 
400 
400 
400 
400 

Too" 400 

U 
U 
U 
U 
U 
U 
U 

ATTACHMENT H 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

EP-014-S 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.76 

Level: (low/med) 

2 Moisture: not dec. 

(g/mL) J _ 

Lab Sample ID: A15945-24 

Date Received: 4/11/88 

17 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) . 

CAS NO'. 

N 

dec. 

pH: 

Date Extracted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: ~~ 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ^ / K g 

319-84-6— 
319-85-7— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3-
72-43-5— 
7421-93-4-
57-74-9— 
5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Hep tachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4,41 -DDE_ 
-Endrin 
-Endosulfan I I 
-4,4'-DDD 
-Endosulfan sulfate. 
-4,4'-DDT 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
- gamma Chlordane. 
-Toxap he ne 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

"4T70" 

TOTJ 
TOTT 

TOTT 
TOTT 

u 
u 
u 
u 
u 
u 
u 

ATTACHMENT 
.3 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-015-D 

Lab Name: 

Lab Code: 4 0 1 2 

AnalytiKEM Inc. 

Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: ( so i l /wa te r ) SOIL 

Sample w t / v o l : 1 0 ' 3 4 

Level: (low/med) 

Z Moisture: not dec. _______ 

(g/mL) 10 

Ub Sample ID: A15945-25 

Date Received: 4/11/88 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ N 

dec. 

pH: 

Date Extracted: 4/15/88 

Date Analyzed: 4/23/88 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

319-84-6 
319-85-7 
319-86-8— 
58-89-9 
76-44-8 
309-00-2 
1024-57-3-
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2— 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC 
-beta-BHC_ 
-delta-BHC 
--ga-ma-BHC (Lindane). 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I_ 
-Dieldrin 
-4,4'-DDE_ 
-Endrin 
-Endosulfan I I 
-4,4*-DDD_ 
-Endosulfan sulfate. 
-4,4'-DDT. 
-Methoxychlor. 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxap he ne 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232_ 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254. 
-Aroclor-1260 

T2T 

T20" 
T20" 
T2T 
"SO-

42TT 

U 
U 

U 
U 

TT 

ATTACHMENT —it 11 



Page 32 

PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-015-S 

Lab Name: AnalytiKEM Inc. 

„ „ . 4012 Case No.;87-8-14-12-M Contract No.: _____ 
Lab Code. _ _ 

Matrix: (soil/water) _______ 

Sample wt/vol: — 

Level: (low/med) 

; Moisture: not dec. __ 

Extraction: (SepF/Cont) _ 

CPC Cleanup: (Y/N) 

(g/mL) J _ 

dec. 

_ , T n. A15945-26 Lab Sample ID: • 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/27/88 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

319-84-6-
319-85-7-
319-86-8-
58-89-9-
76-44-8-

-alpha-BHC_ 
-beta-BHC 
-delta-BHC. 

309-00-2 
1024-57-3 • 
959-98-8-
60-57-1 
72-55-9 
72-20-8-
33213-65-9— 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-gamma-BHC (Lindane). 
-Hep tachlor . 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin . 
-4,4'-DDE . 
-Endrin 
-Endosulfan I I 
-4,4'-ODD 
Endosulfan sulfate. 
4,4'-DDT. 
-Methoxychlor 
-Endrin aldehyde 

— T . Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene. 
-Aroclor-1016__ 
-Aroclor-l221_ 
-Aroclor-1232_ 
-Aroclor-1242_ 
-Aroclor-1248_ 
-Aroclor-1254. 
-Aroclor-1260. 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-016-D 

Lab Name: AnalytiKEM Inc. 

Lab Code: 4 0 1 2 Case No.:87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.85 

Level: (low/med) 

Z Moisture: not dec. 1 6 

<g/mL) J _ 

Lab Sample ID: A15945-27 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

CAS NO. 

N 

dec. 

pH: 

Date Analyzed: ,/ ? ?/ 8 8 

Dilution Factor: ' 

COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 
76-44-8— 
309-00-2— 
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 
72-20-8— 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2— 
12674-11-2-
11104-28-2-
11141-16-5-
53469-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

-alpha-BHC 
-beta-BHC_ 
-delta-BHC 
-gamaa-BHC ( Lindane )_ 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4t4'-DDE 
-Endrin 
-Endosulfan I I 
-4t4'-DDD 
-Endosulfan sulfate. 
-4,4' -DDT " 
-Me thoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene 
-Aroclor-1016. 
-Aroclor-122f 
-Aroclor-1232. 
-Aroclor-1242_ 
-Aroclor-1248. 
-Aroclor-1254" 
-Aroclor-1260" 

390 
390 
390 
390 
390 
"350" 
T§0" 

u 
u 
u 
u 
u 
u 
u 

ATTACHMENT _Jtl 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-016-S 

Ub Name: AnalytiKEM Inc. 

lab Code: 4012 Case No. :87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.53 

Level: (low/med) 

J Moisture: not dec. I 7 

(g/mL) 10 

Lab Sample ID: A15945-28 

Date Received: 4/11/88 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ N 

dec 

pH: 

Date Extracted: 4/15/88 

Date Analyzed: 4 / 2 4 / 8 8 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

319-84-6 
319-85-7 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 

-alpha-BHC 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin -
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4'-DDD 
-Endosulfan sulfate. 
-4,4'-DDT 

5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5— 
53469-22-9— 
12672-29-6-
11097-69-1— 
11096-82-5— 

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxap he ne 
-Aroclor-1016 
-Aroclor-1221. 
-Aroclor-1232. 
-Aroclor-1242. 
-Aroclor-1248. 
-Aroclor-1254. 
-Aroclor-1260 

TOO" 
400 
400 
400 
400 
400 

150" 

U 
U 

JL 
u 
u 
u 

k=__ 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-017-D 

AnalytiKEM Inc. 

4012 

Lab Name: 

L_b Code: 

Kacrlx: (soil/water) SOU, 

$Mple wt/vol: 

Uvel: (low/med) 

: Moisture: not dec. 

Case No..:87-8-14-12-M Contract No.: X-195 

24 

(g/mL) 10 

dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) ___ 

Lab Sample ID: A15945-29 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/ 2 4/ 8 8 

Dilution Factor: 

CAS NO. 

319-84-6-
319-85-7— 
319-86-8-
58-89-9— 
76-44-8— 
309-00-2-
1024-57-3-
959-98-8— 
60-57-1— 
72-55-9— 
72-20-8— 

33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 
5103-71-9— 
5103-74-2— 
•001-35-2— 
12674-11-2-
IU04-28-2-
UU1-16-5-
53̂ 69-22-9-
12672-29-6-
11097-69-1-
11096-82-5-

pH: 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) " g / K g 

-alpha-BHC 
-beta-BHC__ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin • 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4*-DDD 
-Endosulfan sulfate. 
-4,4'-DDT 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane . 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242_ 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

T30" 

T37T 
T3o" 

T3TT 
T37T 

U 
u 
u 
u 
u 
u 
u 

ATTACHMENT 
3& 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-017-S 

Lab Name: AnalytiKEM Inc. 

Lab Code: 
Case No. ;87-8-14-12-M Contract No.: X-195 

Matrix: (soil/water) S 0 I L 

Sample wt/vol: 10.17, 

Level: (low/med) 

Z Moisture: not dec. , 

(g/mL) J _ 

dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) m 

Lab Sample ID: A15945-30 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

Date Analyzed: 4/24/88 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) U g / K g , 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2-
11104-28-2-
11141-16-5 
53469-22-9 

-alpha-BHC, 
-beta-BHC_ 
-delta-BHC. 
-gamma-BHC (Lindane). 
-Hep tachlor. 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I . 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4'-DDD 
•Endosulfan sulfate. 
A ,4'-DDT. 

-Methoxychlor. 
-Endrin aldehyde 
- T . Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene. 
-Aroclor-1016_ 
-Aroclor-1221_ 
-Aroclor-1232_ 
•Aroclor-1242. 

12672-29-6 -Aroclor—1248_ 
11097-69-1- Aroclor-1254. 
11096-82-5 -Aroclor-1260. 

"330" 
T5TT 
T5TT 
450 
450 
450 
450 

Tit : 

• ' . V 

u 
u 
u 
u 
u 
u 
u 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

FTFTD BLANK 

Lab Name! AnalytiKEM Inc. 

Lab Code: 04012 Case No.: 87-8-14-12-M Contract No.: J _ _ _ -

Matrix: (soil/water) Water 

Sample wt/vol: 580 

Level: (low/med) 

* Moisture: not dec. 

(g/mL) 10 

Extraction: (SepF/Cont) SepF 

GPC Cleanup: (Y/N) 

dec. 100 

pH: 

Lab Sample ID: A15945-31 

Date Received: 4/11/88 

Date Extracted: 4/ 1 5/ 8 8 

Date Analyzed: 4/ 2 4/ 8 8 

Dilution Factor: . 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/k 

319-84-6— 
319-85-7-
319-86-8-
58-89-9— 
76-44-8— 
309-00-2— 
1024-57-3-
959-98-8— 
60-57-1— 
72-55-9-
72-20-8-
33213-65-9-
72-54-8 

-alpha-BHC_ 
-beta-BHC_ 
lelta-BHC 
-gamma— BHC (Lindane), 
-Heptachlor 
-Aldrin 
-Hep cachlor epoxide. 
-Endosulfan I 
-Dieldrin • 
-4,4'-DDE 
-Endrin • 
-Endosulfan I I 
-4,4'-DDD ~ 

1031-07-8 Endosulfan sulfate. 
50-29-3 4,41 -DDT 
7 2-4 3-5 Methoxychlor 
7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 
11141-16-5— 

Endrin aldehyde 
T. Chlordane 
alpha Chlordane. 

•——gamma Chlordane. 
Toxaphene. 

—Aroclor-1016_ 
Aroclor-1221. 
Aroclor-1232 

53469-22-9 Aroclor-1242_ 
12672-29-6 Aroclor-1248_ 
11097-69-1 Aroclor-1254_ 
11096-82-5 Aroclor-1260. 

T3~ 
T6" 
T ~ 
TO" 
TO 
TO" 
TO" 

U 
U 

u 
u 
u 
u 
u 
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Page 38 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

TRIP BLANK 

Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

04012 

Matrix: (soil/water) Water 

Sample wt/vol: 960 (g/mL) _ _ 

Level: (low/med) 

* Moisture: not dec. 

Extraction: (SepF/Cont) S e p F 

CPC Cleanup: (Y/N) 

Case No.:S7-8-14-12-M Contract No.: X-195 

Lab Sample ID: A15945-32 

Date Received: 4/11/88 

Date Extracted: 4/15/88 

dec. 100 

pH: 

Date Analyzed: 4/24/88 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) u ^ 

319-84-6— 
319-85-7-
319-86-8-
58-89-9-— 
76-44-8— 
309-00-2-
1024-57-3-
959-98-8— 
60-57-1-
72-55-9-
72-20-8-
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4— 
57-74-9-

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane), 
-Hep tachlor 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I, 
-Dieldrin 
-4,4' -DDE 
-Endrin 
-Endosulfan II_ 
-4,4'-DDD_ 
-Endosulfan sulfate. 
-4,4'-DDT, 

5103-71-9— 
5103-74-2— 
8001-35-2-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
jamma Chlordane. 
-Toxaphene. 

12674-11-2 Aroclor-1016. 
11104-28-2 Aroclor-1221. 
11141-16-5 Aroclor-1232, 
53469-22-9 Aroclor-1242, 
12672-29-6 Aroclor-1248. 

TO" 

11097-69-1 Aroclor-1254_ 
11096-82-5 Aroclor-1260_ 

10 
10 
10 

T5" 
To" 
10 

u 
u 
u 

u 
u 

ATTACHMENT 



AnalytiKEM An American NuKEM Company 

Afutiy-KEM Inc. 
28 Springdale Road 

Cherry Htf.NJ 08003 
V 609/751-1122 

21&923-2068 

Analytical Data Report Package 

for the 

New Jersey Department of Environmental Protection 

Trenton, New Jersey 08625 

Field 
Case Name Sample # 

Ironbound EP-018 
EP-019 
EP-020 
EP-021 
EP-022 
EP-023 
EP-024 
EP-025 
EP-026 
EP-027 
EP-028 
EP-029S 
EP-029D 
EP-030S 
EP-030D 
EP-031 
EP-032 
EP-033 
EP-034 

RECEIVED 

MAY 17 1988 

BUREAU OF COMPLIANCE 
* TECHNICAL SERVICES 

< 

ATTACHMENT 

Laboratory 
Sample # 

A15960-1 
A15960-2 
Al5960-3 
A15960-4 
A15960-5 
A15960-6 
A15960-7 
A15960-8 
A15960-9 
A15960-10 
A15960-11 
A15960-12 
A15960-13 
A15960-14 
A15960-15 
A15960-16 
A15960-17 
A15960-18 
A15960-19 

Dace of 
Collection 

4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 

1 4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 



AnalytiKEM 

Case Name 

Ironbound 

Field 
Sample # 

EP-035 
EP-036 
EP-037 
EP-038 
EP-039 
EP-040 
EP-041 
EP-042 
EP-043 
EP-044 
EP-045 
EP-046 
EP-047 
EP-048 
EP-049 
Trip Blank 
Field Blank 

Laboratory 
Sample if 

A15960-20 
A15960-21 
A15960-22 
A15960-23 
A15960-24 
A15960-25 
Al 5960-26 
A15960-27 
A15960-28 
A15960-29 
A15960-30 
A15960-31 
A15960-32 
A15960-33 
A15960-34 
A15960-35 
A15960-36 

Date of 
Collection 

4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 
4/12/88 

Laboratory Name AnalytiKEM, Inc. 

Certification # NJ 04012 

Supervisor/Manager Signature 

Printed Name Michael Shmookler. Ph.U. 
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Test Report No. A15960 A n a l y t i K E M 
Page 1 

T n-»f-tn-lfton of Terms 

Definition 
Term 

D " 

DI 

J 

Detected; result must be greater than zero. 

Deionized Water 

quantitation limit, me ieve_ --y 

MS/MSD M-«ix Spike/Matrix Spike Duplicate 

Analysis not applicable to the sample matrix. 

Not Detected 

NA 

ND 

N R Not Requested 

NTU 

RPD 

RSD 

TON 

U 

Nephelometric Turbidity Units 

Relative Percent Difference 

Relative Standard Deviation 

Threshold Odor Number 

Compound «as analyzed 

number is the practical quantitation __u. 

K Parts-per-billion; may be converted to ppm by dividing 
p p b by 1,000. 

Parts-per-million; may be converted to ppb'by multiplying 
P P 0 by 1,000. 

Micrograms of constituent per liter of sample; equivalent 
u g / 1

 to parts-per-billion. 

Micrograms of constituent per kilogram of sample; equivalent 
U g / k g to parts-per-billion. 

ttK/kg dw Micrograms of constituent per kilogram of sample reported 

Calibration Oe<* Co-pound; uaed to verify the predate* of 
C C C

 a GC/MS calibration curve. 

System Performance Check Compound; used to verify the correct 
S P C C operation of a GC/MS instrument. 

PQL 
... Hi.it- the minimum level at which 

Practical Quantitation i _ _ t , cue mx_uu— 
c o £ o - ~ » - be depeadably ,»aatttated. 

ATTACHMENT _ £ . 



AnalytiKEM 

Test Report No. A15960 
Page 2 

Methodology 

Polychlorinated Biphenyls 

Aqueous 

. Method 608, Organochlorine Pesticides and PCBs, Federal Register, 
Vol. 49, No. 209, October 26, 1984. 

Nonaqueous 

. Method 3550, Sonication Extraction, Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods, SW-846, Second Edition, 
USEPA, July 1982. 

. Method 8080, Organochlorine Pesticides and PCBs, Test Methods 
for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 
Second Edition, USEPA, July 1982. 

General Chemistry 

Residue, total (TS) 

. Standard Methods for Examination of Water and Wastewater, American 
Public Health Association, 16th edition, Method 209A, 1985. 

ATTACHMENT 



I 

Test Report No. A15960 
Page 3 

AnalytiKEM 

I I I . Laboratory Chronicle 

Receipt/Refrigeration 

Organics Extraction 

PCBs 

DATE 
I 

4/13/88 

4/16/88 

I I 

Analyses 

PCBs 
4/24-5/9/88 

Other Analyses 

Residue, total 4/15/88 

QA Officer 
Review & Approval 

(Signature) 
(Printed Name) 

(Date) 
Lee F. Cramer 

NOTE: If fractions are reextracted and reanalyzed because the ini t i a l 
endeavors failed to meet the required quality control criteria, 
the dates of reextraction and/or reanalysis will be entered in 
column I I additionally. 

ATTACHMENT jHH 



AnalytiKEM 

Test Report No. A15960 
Page 4 

Case Narrative 

Polychlorinated Biphenyls 

Sample Numbers A15960-1-36 

Surrogate not recoverable due to matrix interference for sample(s) to 

Aroclor-like pattern present but did not meet Aroclor identification criteria 
for sample (s) 9, 10, 11, 13, 15, 33, 6, 25 . 

ATTACHMENT H _ 



Test Report No. A15960 
Page 5 

AnalytiKEM 

Extraction Log 

Polychlorinated Biphenyls 

AnalytiKEM I n i t i a l Final 
D i l u t i o n Designation Sample Size Volume Dilu t i o n 

Method Blank. — 10.0 — 

A15960-2 Spike (PCB) 10.19 10.0 
A15960-2 Spike Dup. (PCB) 10.37 10.0 
A15960-8 Spike (PCB) 10.09 10.0 
A15960-8 Spike Dup. (PCB) 10.30 10.0 
DI Water Spike (PCB) —— 10. U 
A15960-1 10.25 10.0 
A15960-2 10.43 10.0 
A15960-3 10.24 10.0 " " 

A15960-4 10.45 10.0 1:10 
A15960-5 10.44 10.0 

1:10 A15960-6 10.22 10.0 1:10 

Al5?60-6 10.22 10.0 1:100 
A15960-7 10.68 10.0 1 

A15960-8 10.17 10.0 

1 • "" 
A15960-9 10.16 10.0 

"•• 
A15960-10 10.35 10. u 
A15960-11 10.29 10.0 
A15960-12 10.45 10.0 
A15960-13 10.04 10.0 1 

A15960-14 10.04 10.0 
A15960-15 10.21 10.0 ——. 

A15960-16 10.27 10.0 
A15960-17 10.25 10.0 **—» 

A15960-18 . 10.32 10.0 _—> 

A15960-19 10.16 10.6 

" • •'" 
A15960-20 10.35 10.u — — 

A15960-21 10.44 10.0 
1:10 A15960-22 10.52 10.0 1:10 

A15960-23 10.22 10.0 •—»•—• 

A15960-24 10.20 10.0 ~" "" 

A15960-25 10.24 10.0 111 " 

A15960-26 10.17 10.0 : — — 

A15960-27 10.14 10.0 
A15960-28 10.49 10.0 
A15960-29 10.66 10.0 
A15960-30 10.20 10.0 111 11 

A15960-31 10.25 10.0 

A15960-32 10.38 10.0 1" 1 

A15960-33 10.41 10.0 
A15960-34 10.34 10.0 
A15960-35 10.17 10.0 

A15960-36 590* 10.0 
A15960-36 900* 10.0 

Units (g) (mtf 

* (ml) 
ATTACHMENT _fcL 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-018 

Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

04012 Case No.:87-08-14-12M Contract No.: X195 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1 0 - 2 5 Cg/mL) _ L 

(low/med) Level: 

Z Moisture: not dec. 22 

Extraction: (SepF/Cont) 

G?C Cleanup: (Y/N) N 

dec. 

pH: 

Lab Sample ID: A15960-1 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 04/24/88 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 — 
72-55-9 
72-20-8 

-alpha-BHC 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane), 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 

33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-

-Endosulfan I I 
-4,4*-DDD_ ~ 
-Endosulfan sulfate, 
-4,4' -DDT 
-Methoxychlor_ 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane_ 
-gamma Chlordane_ 
-Toxaphene 
-Aroclor-1016 12674-11-2— 

11104-28-2 Aroclor-1221 
' 11141-16-5--- : : =-Aroclor-l 232_ 
53469-22-9 Aroclor-1242_ 
12672-29-6.— Aroclor-1248~ 
11097-69-1 Aroclor-1254_ 
11096-82-5 —Aroclor-1260~ 

- 2 ~ " 
"420 

—420' 
420 
420 
420 
420 

U 

-u*~ 
u 
u 
u 
D 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-019 
, Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

04012 Case No.:87-08-14-12M Concracc No. X195 

Macrix: (soil/water) SOIL 

Sample wt/vol: 10»48 (g/mL) 10 

Level: (low/med) 

1 Moisture: not dec 2 

Lab Sample ID: A15960-2 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

dec. 

pH: 

Date Analyzed: 5/09/88 

Dilution Factor: - -

CAS MO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) uq/Kq 

319-84-6 
319-85-7 
319-86-8— 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 

-alpha-BHC 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Hep tachlor 
-Aldrin 
-Hepcachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4,4* -DDE 
-Endrin 
-Endosulfan I I 
-4.4'-DDD 
-Endosulfan sulfate 
-4,4'-DDT ~ 
-Methoxychlor 

5103-71-9-
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-

Tll '41-l?-5-
53469-22-9-
12672-29-6^ 
11097-69-1-
11096-82-5-

—Endrin aldehyde 
—T. Chlordane 
—alpha Chlordane. 
—gamma Chlordane. 
—Toxap hene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-123 2 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254_ 
-Aroclor-1260 

340 
340 

U 
U 

~340 
340 

340 

•U— 

u 
u 
u 
u 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-020 

Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

04012 Case No.:87-08-14-12M Contract No.: X195 

Matrix: (soil/water) S D I L 

Sample wt/vol: 1 0 - 4 8 <«/-•> _ 1 _ 

Level: (low/med) 

2 Moisture: not dec. 2 1 d e c * — 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ N pH: 

Lab Sample ID: A15960-3 

Dace Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/24/88 

Dilution Factor: 

CAS NO. 

319-34-6-
319-85-7-
319-86-8-
58-89-9— 
76-44-8— 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 

309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2' 
11104-28-2 

-gamma-BHC (Lindane)_ 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin • 
-4,4'-DDE 
-Endrin 
-Endosulfan I I_ 
-4,4'-DDD_ 
-Endosulfan sulfate, 
-4,4' -DDT_ 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
-gamma Chlordane, 
-Toxaphene, 
-Aroclor-1016. 

. -Aroclor-122l" 
Ul41-1 V - 5 - r : -Aroclor-l 232 
53469-22-9 
12672-29-6. 
11097-69-1-
11096-82-5-

•Aroclor-1242_ 
•Aroclor-1248_ 
-Aroclor-1254, 
-Aroclor-1260_ 

420 U 
420 u 

— 420 —o—-420 u 
420 u 
420 u 
420 0 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-021 

Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

04012 Case Mo.:87-08-14-12M Contract No.: X195 

Matrix: (soil/water) SOU, 

Sample wt/vol: 10-45 (g/mL) ___ 

Level: (low/med) 

Z Moisture: not dec. 28 dec. 

Lab Sample ID: A15960- 4 

Dace Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/24 , 5/9/88 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) _ 

Dilution Factor: 1:10 

N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4-
57-74-9 

-alpha-BHC_ 
-beC3-BHC_̂  
-delta-BHC 
-gamma-BHC (Lindane), 
-Heptachlor, 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin 
-4,4* -DDE 
-Endrin ' 
-Endosulfan II _ 
-4,4*-DDD_ 
-Endosulfan sulfate, 
-4,4'-DDT 
-Methoxychlor, 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
—gamma Chlordane, 
-Toxaphene, 
-Aroclor-1016. 
-Aroclor-1221" 

5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2— 
11104-28-2— 

T1141-16^5-" : ~ : -Aroclor-1232_ 
53469-22-9 Aroclor-1242_ 
12672-29-6. Aroclor-i248_ 
11097-69-1- Aroclor-1254. 
11096-82-5— Aroclor-1260, 

16W 

1 " 
T6~T 

"ToTT 
355" 

u _u_ 
-u 
u 
u 
u 

ATTACHMENT _ J i 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-022 

AnalytiKEM Inc. 
tLab Name: __ 

Lab Code: Q4Q12 Case No. :87-08-14-12M Contract No.: _ _ _ _ _ 

Matrix: (soil/water) _____; 

Sample wt/vol: 1 0 ' 4 4 <«'"*•> - i ° 

Level: (low/med) _ _ _ 

Z Moisture: not dec 19 

Extraction: (Sepr/Cont) 

GPC Cleanup: (Y/N) _ N 

dec. 

pH: 

Lab Sample ID: A15960-5 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: _ _ _ _ _ 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kg 

ATTACHMENT j£?L 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-023 

Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

04012 Case No.:87-08-14-12M Contract No.: X195 

Matrix: (soil/water) SOU. 

Sample wt/vol: 1 0 ' 2 2 (g/mL) __. 

Level: (low/med) 

1 Moisture: not dec 13 dec. 

Lab Sample ID: AI5960- 6 

Date Received: 4/13/88 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) N pH: 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88, 5/9/88 

Dilution Factor: 1:10, 1:100 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

319-34-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 

-alpha-BHC_ 
-beta-BHC__ 
-delta-BHC 
-gamma— BHC (Lindane) 
-Hep tachlor_ 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan II_ 
-4,4'-DDD 
-Endosulfan sulfate, 
-4,4'-DDT_ 

5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2— 
"11141-16̂ -5-
53469-22-9-

-Methoxychior 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
—gamma Chlordane. 
-Toxaphene, 

12672-29-6-
11097-69-1-
11096-82-5-

-Aroclor-1016_ 
-Aroclor-1221, 
-Aroclor-i232~ 
-Aroclor-1242, 
-Aroclor-1248" 
-Aroclor-1254, 
-Aroclor-1260 

3800 
3800 

— 3800" 
3800 
3800 
.380 
380 

U 

u 
-u— 
u 
u 
u 
u 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

EP-024 

AnalytiKEM Inc. 

04012 Case No.;87-08-14-12M Contract No.: X195 

Lab Name: 

Lab, Code: 

Matrix: (soil/water) SOIL 

Sample wt/vol: ' 10.68 ( g / m L ) _10_ 

Level: (low/med) 

I Moisture: not dec. dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) N 

Lab Sample ID: A1596Q- 7 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Dace Analyzed: 4/25/88 

Dilution Factor: ~ 

pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

ATTACHMENT JtL-fc 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

, Lab•Name: 

Lab Code: 

AnalytiKEM Inc. 
EP-025 

04012 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.17 (g/mL) 10 

Level: (low/med) 

2 Moisture: not dec. 4 dec. 

Case No.:87-Q8-14-12M Contract No.: X195 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: A15960-8 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: - -

CAS MO., COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kcr 

319-34-6— 
319-85-7— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3-
959-98-8— 
60-57-1— 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 

-alpha-BHC 
-beta-BHCj 
-delta-BHC 
•gamma-BHC (Lindane) 
-Heptachlor 
-Aldrin 
-Heptachlor epoxide 
-Endosulfan I ~ 
-Dieldrin 
-4,4'-DDE_ 
-Endrin . 
-Endosulfan I I 
-4,4'-DDD 
-Endosulfan sulfate_ 
-4,4'-DDT 

5103-71-9-
5103-74-2-
8001-35-2— 
12674-11-2-
11104-28-2-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
•alpha Chlordane 
'gamma Chlordane" 
-Toxaphene 
-Aroclor-1016 
Aroclor-1221" 

ni4l-*l~.5—— :-Aroclor-i232 
53469-22-9 Aroclor-1242 
12672-29-6- Arodor-1248 

340 
340 

11097-69-1 
11096-82-5 

-Aroclor-1254" 
-Aroclor-1260 

— 340' 
340 

U 
U 

TJ 

340 
340 
340 

U 
JL 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-026 

AnalytiKEM Inc. Lab Name: 

\abCode: 04012 r M . No.:87-08-14-12M Contract No.: _ _ _ _ _ 

Matrix: (soil/water) _ _ _ 

s a n p l e wt/vol: 10.16 (g/mL) _ _ 

Level: (low/med) . 

I Moisture: not dec 17 dec 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) — _ 

Lab Sample ID: A15960- 9 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: 

pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

319-84-6 
319-85-7 
319-86-3 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5-
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane), 
-Heptachlor. 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4'-DDD_ 
•Endosulfan sulfate. 
•4,4' -DDT. 

—Methoxychlor 
—Endrin aldehyde 
— T . Chlordane 
—alpha Chlordane. 
—gamma 

Chlordane 
—Toxaphene 
—Aroclor-1016 
-Aroclor-1221_ 

12674-11-2— 
11104-28-2— 
"iTl"4 l-lF-5- -Aroclor-1232_ 
53469-22-9— 
12672-29-6-
11097-69-1-
11096-82-5-

-Aroclor-1242_ 
-Aroclor-i248_ 
-Aroclor-1254. 
-Aroclor-1260. 

400 U 
400 u 
4UU i r -
400 U._ 
400 u . 400 u . 400 u 

ATTACHMENT 



Page 15 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-027 

AnalytiKEM Inc. 

04012 

Lab Name: 

Lab Code: 

Matrix: (soil/water) 

/ , . 1 0 - 3 5 (g/mL) 1 0 

Sample wt/vol: . ^""w 

Level: (low/med) 

I Moisture: not d e c 1 7 d e c ' -

Case No.:87-08-14-12M Contract No.: X195 

Excraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ N pH: 

Lab Sample ID: A15960-10 

Date Received: 4/13/88 

Dace Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: . 

COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kq 

-gamma-BHC (Lindane) 

-Heptachlor epoxide 
-Endosulfan I 
-Dieldrin 
—4,4'-DDE 
—Endrin 
—Endosulfan I I 
-4,4'-DDD 
—Endosulfan sulfate 
-4,4'-DDT 

12674-11-2-
__l 1104-28-2 muv-iui. —. 

lTl'4 i - i 6 "-5- : : : : = -Aroc lor - i 23 2 
53469-22-9 Aroclor-1242 

•Aroclo 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-028 

, ub Name: 
AnalytiKEM Inc. 

Ub Code: 04012 Case No.:87-08-14-12M Contract No 
X195 

Matrix: (soil/water) _ _ _ _ 

i „r/voL- 10.29 (g/mL) J _ Sample wt/vol. 

Level: (low/med) _ _ _ 

X Moisture: not dec 1 3 d e C * -

Extraction: (SepF/Cont) ___ 

GPC Cleanup: (Y/N) — _ 

Lab Sample TP: A15960-11 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: Afo^/aa 

Dilution Factor: 

pH: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kg 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-029S 

AnalytiKEM Inc. 
r Lab Name: _ 

Ub Code: 04012 Case No.:87-08-14-12M Contract No. 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1 0 - 4 5 <g/-> ___ 

Level: (low/med) 

Z Moisture: not dec. 

X195 

21 dec 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15960- 12 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: ~ ~ 

N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kq 

319-34-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8-
309-00-2— 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9-

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane), 
-Heptachlor_ 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin _ _ _ 
-Endosulfan I I_ 
-4,4*-DDD 
-Endosulfan sulfate. 
-4,4'-DDT 
-Methoxychlor, 

5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2 
1U04-28-2 

-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
-gamma Chlordane, 
-Toxap hene 
-Aroclor-1016 
-Aroclor-1221 

11141-16 -̂5- Aroclor-123 2~ 
53469-22-9-
12672-29-6-

-Aroclor-1242" 

11097-69-1-
11096-82-5-

-Arodlor-1248_ 
-Aroclor-1254" 
-Aroclor-1260" 

~U0 
420 

— 426-
420 
T2~ 

_u_ 
_u_ 
_9_ 
_U_ 
_U_ 

_u_ 
u 

ATTACHMENT H • 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-029D 

AnalytiKEM Inc. 

04012 

t lab Name: 

Ub Code: 

Matrix: (soil/water) _________ 

Sample wt/vol: 10-04 ( g / - > - _ _ 

Level: (low/med) 

Z Moisture: noc dec _ _ d e c * -

Case No.:87-08-14-12M Contract No.: X195 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ _ pH: 

Lab Sample ID: A15960-13 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 

Dilution Factor: _______ 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-030S 

Lab Name: AnalytiKEM Inc. 

U b Code: 04012 Case No.;87-08-14-12M Contract No.: _ _ _ _ _ 

Matrix: (soil/water) _ _ _ 

Sample wt/vol: 1 Q - 0 4 ^ ) _ _ _ _ 

Level: (low/med) 

Z Moisture: not d e c _ 21 dec. 

Extraction: (SepF/Conc) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15960-14 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: 

N pH: 

CAS NO. 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 
76-44-8— 

COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

-alpha-BHC_ 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC ( Lindane )_ 

309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9— 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
7421-93-4 
57-74-9 
5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-

-Heptachlor_ 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin " 
-4,4' -DDE _ 
-Endrin ___ 
-Endosulfan II_ 
-4,4'-DDD_ 
-Endosulfan sulfate, 
-4,4'-DDT_ 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
-gamma Chlordane. 
-Toxaphene 
-Aroclor-1016. 
-Aroclor-1221 

"TT141-1TT-5 "" -Aroclor-123 2_ 
53469-22-9 -Aroclor-1242. 
12672-29-6-
11097-69-1-
11096-82-5-

-Aroclor-1248, 
-Aroclor-1254_ 
-Aroclor-1260 

T2U" 

"420" 
T2o" 

420 

u 
u ~ 420— U — 

u 
u 
u 
u 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO, 

Lab Name: 

Lab Code: 

AnalytiKEM Inc. 
EP-030D 

04012 Case No.:87-08-14-12M Contract No.: X195 

Matrix: ( so i l /wa te r ) SOIL 

Sample w t / v o l : 10.21 (g/mL) 10 

Level: (low/med) _ 

5 Moisture: not dec. 13 dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) N pH: 

Lab Sample ID: A15960-15 

Date Received: 4/13/88 

Dace Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: - -

CAS M0. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

319-84-6— 
319-85-7— 
319-86-8— 
58-89-9—-
76-44-8 
309-00-2— 
1024-57-3-
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 

-alpha-BHC 
-beca-BHC__ 
-delta-BHC 
-gamma-BHC (Lindane), 
-Hep cachlor ~ 
-Aldrin 
-Heptachlor epoxide 
-Endosulfan I " 
-Dieldria 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4'-DDD ~ 
-Endosulfan sulfate 
-4,4'-DDT 

5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2-
11104-28-2-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
-gamma Chlordane' 
-Toxap hene 
•Aroclor-1016, 
Aroclor-122l" 

l l l41- ig : -5 Aroclor-1232 
53469-22-9 
12672-29-6 

-Aroclor-1242" 

11097-69-1-
11096-82-5-

-Aroclor—1248_ 
-Aroclor-1254~ 
-Aroclor-1260~ 

380 
380 

— 380" 
380 
380 
380 
380 

U 
U 

i=D= 
u 
u 
u 
u 

ATTACHMENT 



Page 21 

PESTICIDE ORGANICS ANALYSIS DATA SHEET _ _ ^ 

EP-031 

Ub Name AnalytiKEM Inc. 

' A . - 04012 Case No.:87-08-14-12M Contract No.: _X195 
Ub coae. — 

Matrix: (soil/water) ____ 

, 10.27 (g/mL) 10 Sample wt/vol: v s ' 

Level: (low/med) 

_ Moisture: not d e c _ 14 dec 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15960-16 

Date Received: 4/13/88 

Dace Fvrracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Ke) ug/Kg 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DE? SAMPLE NO. 

AnalytiKEM Inc. 

EP-032 

04012 

t Ub Name: 

Ub Code: 

Matrix: (soil/water) SOIL 

[ sample wt/vol: 10.25 ( g / m L ) 10 
t 

Level: (low/med) 

19 A I Moisture: not dec. aec* _ 

Case No. :87-08-14-12M Contract No.: X195 

Extraction: (SepF/Cont) 

(Y/N) G?C Cleanup: 

CAS NO. 

N pH: 

Lab Sample ID: A15960-17 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: 

COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kg 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 

-alpha-BHC, 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC ( Lindane )_ 
-Hep tachlor 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin 
-4,4' -DDE__ 
-Endrin 
-Endosulfan I I 
-4,4*-DDD_ 
-Endosulfan sulfate, 
-4,4'-DDT_ 

5103-71-9-
5103-74-2— 
8001-35-2-
12674-11-2-
11104-28-2-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
-gamma Chlordane, 
-Toxaphene, 
Aroclor-1016, 
Aroclor-1221 

iTL'4 l - lF -S- 1 ^^^Aroc lor - i 232 
53469-22-9 
12672-29-6-
11097-69-1-
11096-82-5-

-Aroclor-1242_ 
-Aroclor-1248~ 
-Aroclor-1254_ 
-Aroclor-1260 

410 U 

US U 
- 410 r-u — 4l0 u 

410 u 
410 u 
410 u 

ATTACHMENT 



Page 23 
PESTICIDE ORGANICS ANALYSIS DATA SHEET H Q < 

EP-033 

U b Name: 

U b Code: 

AnalytiKEM Inc 

04012 
Case No.:87j_38__14__2^ Contract No.: _ _ _ _ _ 

Matrix: (soil/water) _ _ _ _ _ ! 

I 
(low/med) 

16 

5 a Bple wt/vol: 

Level:. 

5 Moisture: not dec 

tr a c t i o n : (SepF/Cont) 

C P C Cleanup: (Y/N) _ J L 

10.32 (g/mL) 1 0_ 

dec 

pH: 

Lab Sample ID: _-596Q-L8_ 

Date Received: 4/13/88 

Date Extracted: 4/16/88, 

Date Analyzed: _4/25/88__ 

Dilution Factor: " ~ — 

CAS NO-
COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) _ J _ _ / _ _ 

319-84-6-
319-85-7-
319-86-8-
58-39-9— 
76-44-8— 
309-00-2-
1024-57-3-
959-98-8-
60-57-1-
72-55-9-
72-20-3-
33213-65-9-
72-54-8 
1031-07-8-
50-29-3-
72-43-5-

-alpba-BHC 
-beta-BHC_ 
-delta-BHC 
âmma-BHC (Lindane). 

-Heptachlor 
-Aldrin 
Heptachlor epoxide. 
•Endosulfan I - :— 
•Dieldrin . 
-4,4' -DDE -
•Endrin 
-Endosulfan I I 
-4,4'-DDD 
•Endosulfan sulfate. 
4,4'-DDT. 

7421-93-4-
57-74-9-
5103-71-9-
5103-74-2-
8001-35-2— 
12674-11-2-
11104-28-2 

-Methoxychlor_____ 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
jamma Chlordane. 
-Toxaphene. 
-Aroclor-1016. 
-Aroclor-1221_ 

rnu-ir-s--—~oclor";,„,-
53469-22-9 - A r o c l o r~l,;«-
12672-29-6. Aroclor-i248_ 
11097-69-1-
11096-82-5-

-Aroclor-1254. 
-Aroclor-1260. 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-034 

AnalytiKEM Inc. 

04012 

Lab Name: 

Lab Code: 

Macrix: (soil/water) _________ 

S 4 o p l e wt/vol: 1 0 - 1 6 — 

I Level: (low/med) 

[ I Moisture: noc dec ________ d e c « -

Case No.:87-08-14-12M Contract No.: X195 

Extraction: (SepF/Cont) 

t 

I CPC Cleanup: 

CAS NO. 

(Y/N) N pH: 

Lab Sample ID: A15960-19 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: . 

COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5— 
7421-93-4-
57-74-9 

-alpha-BHC_ 
-beca-BHC_ 
-delta-BHC 
-gamma— BHC (Lindane), 
-Hep tachl o r 
-Aldrin 
-Heptachlor epoxide, 
-Endosulfan I _ 
-Dieldrin _____ 
-4,4'-DDE 
-Endrin _ 
-Endosulfan I I _ 
-4,4'-ODD. 
-Endosulfan sulfate, 
-4,4' -DDT_ 
-Methoxychlor, 

5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 

TTT41-16"~-5— 
53469-22-9—-
12672-29-6-
11097-69-1-
11096-82-5-

-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane, 
-gamma 

Chlordane 
-Toxap hene . 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor-i232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

380 
380 

O 
O 

380" 
380 

JS-L 
_____ 

-u— • u 
0 

u 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-035 

AnalytiKEM Inc. 

04012 Case Na.:87-08-14-12M Contract No.: ______ 
Lab Code: 

Katrix: (soil/water) _____ 

Sample wt/vol: . 

Level: (low/med) _ 

J Moisture: not dec 
18 dec. 

Extraction: (SepF/Cont) 

GPC Cleanup: (Y/N) —__ 

Lab Sample ID: A15960-20 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: —'— 

pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kg 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55 -9—-
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 
5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2 

__l 1104-28-2 

-alpha-BHC 
-beta-BHC 
-delta-BHC, 

—gamma-BHC (Lindane), 
—Hep tachlor 
-Aldrin, 
-Heptachlor epoxide, 
-Endosulfan I 
-Dieldrin _____ 
-4,4'-DDE__________ 
-Endrin 
-Endosulfan I I 
-4,4'-DDD 
•Endosulfan sulfate_ 
.4,4'-DDT_ 
-Methoxychlor_ 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma 

Chlordane 
-Toxap hene 
-Aroclor-1016 
-Aroclor-1221_ 

400 
400 

--iu«*-_a-.-. - — _ 
'lTi'4l-lF-5——Aroclor-1232_ 
53469-22-9 -Aroclor-1242, 
12672-29-6. 
11097-69-1-
11096-82-5-

-Aroclor-1248_ 
-Aroclor-1254_ 
-Aroclor—1260_ 

•—• 400-
400 
400 
400 
400 

_U_ 
D 

O 
U 
U 

no ATTACHMENT - ± L -
r/.-..+. 
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PEST10J.DE ORGANICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

EP-036 

Lab Name: 
* 
Lab Code: 

AnalytiKEM Inc. 

04012 Case No.:87-08-14-12M Contract No.: ______ 

j Matrix: (soil/water) _____ 

f Sample wt/vol: __ 

| Level: (low/med) . 

X Moisture: not d e c _ 

\ Extraction: (SepF/Cont) 

\ CPC Cleanup: (Y/N) . 

10-44 (g/ m L) _ _ 

14 

N 

dec. 

pH: 

Lab Sample ID: A15960- 21 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: - ~ 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3— 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 

-alpha-BHC. 
-beCa-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor. 
-Aldrin 
-Heptachlor epoxide. 
—Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin i . 
-Endosulfan II _ 
-4,4*-DDD 
-Endosulfan sulfate. 
-4,4' -DDT_ 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene_ 

5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-
11141-1IT-S-—^Aroclor-1232 
53469-22-9 

-Aroclor-1016. 
-Aroclor-1221_ 

-Aroclor-1242. 
12672-29-6-
11097-69-1-
11096-82-5-

-Aroclor-1248. 
-Aroclor-1254. 
-Aroclor-1260. 

L 380 U 
380 u 
3 8 0 —u 380 u 
380 u 
380 0 
380 u 

ATTACHMENT j£ 
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PESTICIDE ORGANICS ANALYSIS DATA DEP SAMPLE NO. 

EP-037 

AnalvtiKEM Inc. 

u b Code: 04012 Case No.:87-08-14-12M Contract No.: _ _ _ _ _ 

,U_rix: (soil/wacer) ________ 

Staple « t / v o l : 1 Q - 5 2 <- ' -> 

level: (low/med) _ 

dec. I Moisture: not dec. — _ _ 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) N 

Lab Sample ID: A15960-22 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed:4/2_____5/9/88 

Dilution Factor: 1:10 

319-85-7 
319-86-8 
58-89-9 
76-44-8— 
309-00-2— 
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9 

-Heptachlor epoxide 
-Endosulfan I 
-Dieldrih ' 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4'-DDD_ 
-Endosulfan sulfate 
-4,4'-DDT 

5103-71-9-
5103-74-2-
8001-35-2-
12674-H-2 

_ _ l 1104-28-2 

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane 
—gaxama 

Chlordane 
-Toxaphene 
-Aroclor-1016 

iTl'4 l - l~-5- Aroclor-1232 
53469-22-9 

ATTACHMENT 
J - _ _ . 
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PESTICIDE OllCASTCS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-038 

AnalytiKEM Inc. 

04012 

U b Name: 

L_b Code: 

u x x l x . (soil/water) _____ 

S 4 B plc wt/vol: _______ (g/mL) 

Level: (low/med) _ 

I Moisture: not dec 19 d e c « 

Extraction: (SepF/Cont) _ 

CPC Cleanup: (Y/N) N 

CAS NO. 

Case No.:87-08-14-L2M Contract No.: X195. 

Lab Sample ID: A15960- 23 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/25/88 

Dilution Factor: 

pH: 

33213-65-9 
72-54-8 
1031-07-8 
50-29-3 
72-43-5 
7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104—28—2 —axoc_u 

"TTl'41-l~-5- —Aroclor-i232 
53469-22-9 
12672-29-6 
11097-69-1 
11096-82-5 

ATTACHMENT 
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PESTICIDE OIICANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-039 

AnalvtiKEM lac. 
kL»b Naac": __ 

Ub Code: 04012 Case No.:87-08-14-12M Contract No.: X195 

gatrix: (soil/water) 

Staple wt/vol: 10.20 Cg/—) 

level: (low/med) _ 

I Moisture: not dec. 19 d e c 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15960-24 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) _______ 

ATTACHMENT, 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-040 

Ltb Sane: AnalvtiKEM lac . 

u b Q4012 Case No.:87-08-14-12M Concracc No.: X195 

Matrix: (soil/water) S 0 1 1 ' 

Staple wt/vol: 10-24 (g/mL) 10_ 

level: (low/med) 

; Moisture: not dec. 21 dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15960- 25 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

Dilution Factor: • 

N pH: 

CAS NO. COMPOUND 

yCONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

319-84-6-
319-85-7-
319-86-8-
58-89-9 
76-44-8— 
309-00-2— 
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 

-alpha-BHC. 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Hep tachlor 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin _________ 
-4,4' -DDE 

72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4-
57-74-9 

-Endrin 
-Endosulfan I I _ 
-4,4'-DDD_ 

—Endosulfan sulfate. 
-4,4'-DDT 
-Methoxychlor 

5103-71-9-
5103-74-2— 
8001-35-2— 
12674-11-2-
11104-28-2-

-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane_ 
-gamma Chlordane. 
-Toxap hene 
-Aroclor-1016 
-Aroclor-1221 

"""ITU 1-1 ?-5-—^—Aroclor- i232~ 
53469-22-9 -Aroclor-1242~ 
12672-29-6-- Aroclor-1248~ 
11097-69-1-
11096-82-5-

-Aroclor-1254_ 
-Aroclor-1260 

"470" 
T2F 
~2TT 
TUT 
T2TT 
420 

'XT'" 

JL 

ATTACHMENT 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-041 

AnalYtiKEM I n c . 
U b Haoc : _ _ 

UbCode: 04012 — --7-08-14-12M Contract No.: _ _ _ _ _ 

w t t l X : (soil/water) _ _ _ _ _ 

. . . 10.17 (g/mL) _10 
Staple wt/vol. * 

u - e l : (low/med) 

- 18 dec. _ •Moisture: not dec. _ — 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) . 

Lab Sample ID: _ _ _ _ _ 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

Dilution Factor: — 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ______ 

3.9-84-6— 
319-85-7— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 

—alpha-BHC 
-beta-BHC " 
—delta-BHC 

gamma-BHC (Lindane) 

72-20-8— 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
57-74-9— 
5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2 
11104-28-2 

TTi41-1T- 5- -Aroclor-1232 
53469-22-9-
12672-29-6* 
11097-69-1-
11096-82-5 

-Heptachlor 
-Aldrin 
-Heptachlor epoxide 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosulfan I I 
•4.4'-POD 
-Endosulfan sulfate 
-4,4'-DDT 
-Methoxychlor 
-Endrin aldehyde 
- T . Chlordane -alpha Chlordane 

Chlordane 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 

-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor-1260 

ATTACHMENT J t i 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-042 

AnalytiKEM lac. _b Name: 
.bCode: 04012 Ca_e No.:87-08-14-12M Contract No.: _J___[ 

m i i x : (soil/water) ______ 

, . 10.14 (g/mL) 10 
Saaple wt/vol. . . 

Level: (low/med) _ 

_„ .__ 22 dec 
.Moisture: not dec — -

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15960-27 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

Dilution Factor: ~ ~ 

N pH: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) US/*? 

fc.V-«/" 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-043 

AnalrciKEM Inc. 

u b 04012 Case No.:87-08-14-12M Connracc No. 

jucrix: (soil/water) S C I L 

Staple wc/vol: 10.49 (g/mL) ___ 

Uvel: (low/med) 

• Moisture: not dec. 22 dec. 

XL95 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) . 

Lab Sample ID: A15960-28 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

Dilution Factor: ~ ~ 

N pH: 

CAS NO. ' COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

319-84-6— 
319-85-7— 
319-86-8—• 
38-89-9 
76-44-8 
309-00-2— 
1024-57-3— 
959-98-8— 
60-57-1 
72-55-9—-
72-20-8 
33213-65-9-
72-54-8 
1031-07-8-
50-29-3 
72-43-5 
7421-93-4-
J7-74-9 
5103-71-9-
5103-74-2-
8001-35-2-

-alpha-BHC. 
-beta-BHC_ 
-delta-BHC 
-gamma-BHC (Lindane). 
-Heptachlor. 
-Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin _______ 
-Endosulfan I I 
-4,4'-DDD_ 
-Endosulfan sulfate 
-4,4'-DDT 
-Methoxychlor. 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxaphene 
-Aroclor-1016. 
•Aroclor-1221 

12674-11-2-
11104-28-2- ~ 
ul'4 l-l6^5--::::==-Aroclor-i232 
53469-22-9 Aroclor-1242 
12572-29-6- Aroclor-1248 
U097-69-1-
U096-82-5-

-Aroclor-1254. 
-Aroclor-1260" 

1~T 
420 

— 456-

u 
u 

~20~ 
T20" u 

u 
u 
u 

ATTACHMENT J± 78 
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PESTICIDE OR-—TCS ANALYSIS DATA DEP SAMPLE HO. 

EP-044 

U b N-»e 

\ t Code: 04012 

AnalvtiKEM Inc. 

Case Nn.:87-08-14-12M Contract No.: ______ 

atcrtx: (soil/water) _____ 

, 10.66 (g/mL) J _ L 
$tfple wt/vol: V 8 / 

U vel: (low/med) 

• Mots cure: noc dec. _ l d e c * — 

Ucraction: (SepF/Conc) , 

CPC Cleanup: (Y/N) —_ 

Lab Sample ID: A15960-29 

Dace Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: J i ^ S ^ 

Dilution Factor: ~ ~ 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ucr/Kg 

309-00-2-
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
72-54-8 
1031-O7-8— 
50-29-3 
72-43-5 
7421-93-4-
37-74-9 
5103-71-9-
3103-74-2-
8001-35-2-
12674-11-2-
11104-28-2 - A T " -

~TTl'4 l-lF-5--" -Aroclor-1232 
53469-22-9 
12672-29-6* 
11097-69-1-
11096-82-5-

-gamma Chlordane. 
-Toxaphene 
-Aroclor-1016 
•Aroclor-1221 
-Aroclor-1232 
-Aroclor-1242 
-Aroclor-1248 
-Aroclor-1254 
-Aroclor—1260 

ATTACHMENT J_21 ^ 
:t—-
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PESTICIDE ORGANICS ANALYSIS DATA SHEET DEP SAMPLE NO. 

EP-045 

AnalrciKEM Inc. 
L»b Name: 

, , . 04012 Case No.:87—08—14—12M Contract No. : _ J 0 _ _ 
Li, Cone- ._____-_----—— 

^.i-: (soil/water) _____ 

, . 10.20 (g/mL) _ J _ _ Staple wt/vol: . v * ' 

Level: (low/med) 

20 • So.scu.re: not dec. 

Extraction: (SepF/Cont) 

C?C Cleanup: (Y/N) .— 

dec. 

Lab Sample ID: A15960-30 

Dace Received: 4/13/88 

Dace Excracted: 4/16/88 

Dace 4/26/88 _ 

Dilucion Factor: 

pU: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kg 

319-84-6— 
319-85-7— 
319-86—8— 
58-89-9 
76-44-8 
309-OO-2— 
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 
72-20-8— 
33213-65—9 
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 
5103-71-9— 
5103-74-2-
8001-35-2— 
12674-11-2-
11104-28-2-U1VJM— iH—l ' M « - - w - * . 

"TT141-16-5- --Aroclor-1232 
33469-22-9 -Aroclor-1242 
12672-29-6- •Aroclor-1248 
11097-69-1-
11096-82-5-

-alp ha-BHC 
-beta-BHC_ 
-delta-BHC 

BHC (Lindane) 
-Heptachlor 
-Aldrin . 
-Heptachlor epoxide 
-Endosulfan I 
-Dieldrin 
—4,4'-DDE 
-Endrin 
-Endosulfan I I 
-4,4' -ODD 
-Endosulfan sulfate 
-4,4'-DDT 
-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane 
-gamma Chlordane 
-Toxaphene___ 
-Aroclor-1016 
•Aroclor-1221 

-Aroclor-1254] 
•Aroclor—1260_ 

ATTACHMENT --_L_£_£& 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 

, Lab Name: 

Lab Code: 

AnalytiKEM Inc. 

04012 Case No.:87-08-14-12M Contract No.: XI 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.25 

Level: (low/med) 

Z Moisture: not dec. 16 

(g/mL) 10 

dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) N 

Lab Samp. 

Date Rece 

Date Extr 

Date Anal; 

Dilution ' 

pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) uq/r 

319-84-6-
319-85-7-
319-86-8-
58-89-9— 

-alpha-BHC_ 
-beta-BHC__ 
-delta-BHC 

76-44-8— 
309-00-2-
1024-57-3-
959-98-8-
60-57-1— 
72-55-9— 

-gamma-BHC (Lijida_te)_ 
-Hep tachlor 
-Aldrin 

72-20-8 
33213-65-9-
72-54-8 
1031-07-8— 
50-29-3 
72-43-5 
7421-93-4— 
57-74-9 

-Heptachlor epoxide 
-Endosulfan I 
-Dieldrin ' 
-4,4'-DDE 
-Endrin _______ 
-Endosulfan I I 
-4,4'-DDD " 
-Endosulfan sulfate 
-4,4'-DDT 

5103-71-9-
5103-74-2-
8001-35-2-
12674-11-2-
11104-28-2-
11141-16̂ -5-
53469-22-9-
12672-29-6-
I1097-69-1-
11096-82-5-

-Methoxychlor 
-Endrin aldehyde 
-T . Chlordane 
-alpha Chlordane_ 
-gamma Chlordane' 
-Toxap hene 
-Aroclor-1016_ 
-Aroclor-1221 
-Aroclor-1232_ 
-Aroclor-1242~ 
-Aroclor—1248~ 
-Aroclor-1254~ 
-Aroclor—1260~ 

ATTACHMENT -id-SL-
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PESTICIDE OB_-_ICS ANALYSIS DATA SHEET 

DEP SAMPLE NO. 

EP-047 

Anal-reiKEM Inc. 

040L2 Ub Code: 

Matrix: (soil/wacer) 9 0 1 1 

Staple wt/vol: 1 0 - 3 8 

Level: (low/med) 

: Moisture: not dec _ 

Case No.:87-08-14-12M Contract No.: X195 

(g/mL) 10 

d e c 

Extraction: (SepF/Cont) 

C?C Cleanup: (Y/N) N 

Lab Sample ID: A15960- 32 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

Dilution Factor: 

ATTACHMENT J±^^ 
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PESTICIDE ORGANICS ANALYSIS DATA. SHEET 
DEF SAMPLE NO. 

EP-048 

AnalrtiKEM lac . 

04012 

^Itb Name: 

Lab Code: 

Ka-rix: (soil/water) 

Sample wt/vol: 1 0 - 4 1 

Level: (low/med) 

I Moisture: not dec. 2 1 

Case No.:87-08-14-12M Contract No.: X195 

(g/mL) 10 

dec. 

Extraction: (SepF/Cont) 

CPC Cleanup: (Y/N) _ 

Lab Sample ID: A15960-33 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

Dilution Factor: 

N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) Ug/Kg 

319-84-6— 
319-85-7— 
319-86-8— 
58-89-9 
76-44-8 
309-00-2— 
1024-57-3-
959-98-8— 
60-57-1 
72-55-9 
72-20-8— 
33213-65-S 
72-54-8— 
1031-07-8-
50-29-3— 
72-43-5— 
7421-93-4-
37-74-9— 

-alpha-BHC. 
-beta-BHC__ 
-delta-BHC 
-gamma-BHC (Lindane). 
—Hep tachlor 
—Aldrin 
-Heptachlor epoxide. 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin ̂  . 
-Endosulfan I I . 
-4,4'-ODD 
-Endosulfan sulfate. 
-4,4'-DDT 

5103-71-9— 
5103-74-2— 
8001-35-2— 
12674-11-2-
U104-28-2-

-Methoxychlor 
-Endrin aldehyde 
-T. Chlordane 
-alpha Chlordane. 
-gamma Chlordane. 
-Toxap hene , 
-Aroclor-1016 

...«--_0-- -Aroclor-1221 
"71.41-16̂ -5 Aroclor-1232" 
53469-22-9-
12672-29-6-
11097-69-1-
U096-82-5-

-Aroclor-1242. 
-Aroclor—1248 
-Aroclor-1254_ 
-Aroclor-1260 

T2TT 
-20" 
"35" 

T2~ 

u 
u 

u 

u 
u 

ATTACHMENT S3 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

EP-049 

Ub Name: AnalTCiKEM Inc . 

U b Code: 040L2 Case No.:87-08-14-12M Contract- No.: _ J f___ 

Bjcrlx: ( so i l /wa te r ) _ _ _ E 

^ple wt/vol: 10-34 (g/mL) 

Uvel: (low/med) ___ 

I Moisture: not dec. 2 3 d e c * 

Extraction: (SepF/Cont) 

C?C Cleanup: (Y/N) _ 

Lab Sample I D : A15960- 34 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analyzed: 4/26/88 

D i l u t i o n Factor: ~ 

N pE: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) uq/Kq 

33213-65-9 
72-54-8 
1031-O7-8 
50-29-3 
72-43-5 
7421-93-4 
57-74-9 
5103-71-9 
5103-74-2 
8001-35-2 
12674-11-2 
11104-28-2 

"TTi'41-16^5-^—Aroclor-1232 
53469-22-9 Aroclor-1242 
12672-29-6* Aroclor-1248 
11097-69-1 
11096-82-5 
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PESTICIDE ORGASTICS ANALYSIS DAT- SHEET ______ N Q < 

TRIP BLANK 

'u. Code: 04012 

A-ai —riKEM Inc. 

Case No.:8___38__14___2M Contract No 
X195 

| y « i x : (soil/water) _ _ A T E R 

, . 590 (g/mL) 10 -
S l 8 pU wt/vol: _ _ _ . 

Level: (low/med) _ 

dec. _100 
•.Moisture: not dec . 

traction: (SepF/Cont) 

C?C Cleanup: (Y/N) . 

Lab Sample ID: AL5960- 35, 

Date Received: .4/13/88 _ 

Date Extracted: 4/16/88 ,_ 

Date Analy-ed: J / 2 6 / 8 8 _ 

Dilution Factor: 

N 

CAS NO. 
COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) _ J H _ J -

A T T A C H M E N T 
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PESTICIDE ORGANICS ANALYSIS DATA SHEET 
DEP SAMPLE NO. 

ET—n BLANK 

AnalvtiKEM l a c 

r A. - 04012 Case No..87-08-14-12M Contract No.: X195 
Lib Cooe • -

u v s i x l (soil/water) __J_ATEP___ 

/ „i . 900 (z/mL) 10 Staple wt/vol: —. . 

•uvel: (low/med) 

•Moisture: not dec dec. J _ _ 

Ix.raction: (SepF/Cont) 

(Y/N) N 

Ub Sample ID: A15960-36 

Date Received: 4/13/88 

Date Extracted: 4/16/88 

Date Analy-ed: 4/26/88 

Dilution Factor: 

ATTACHMENT H**? 


